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NOTES BIT THE EDITOR 



PROGRESS OF SCIENCE FOR THE TEAR 185&. 



The tltirteenlli meeting oT the American Associaiion for the Ad- 
-vsncement of Science was held at Springfield, Mass., August 3 — 9, 
1859 — Pro£ Stephen Alexander, of Princeton, N. J^ in the chair. 
The attendance of members was lai^, and the meetings harmonious 
and interesting. The whole number of paper* registered for pre- 



Tbe following gentlemen were elected officers for the ensuing 
year: President, Isaac Lea, of Philadelphia; Vice Preadenl, Dr. B. 
A. Gould, jr., of Cambridge ; Secretary, Prof. Joseph LeConle, of 
South Cuiilina ; Treasurer, Dr. A. L. Elwyn, of Philadelphia. 

The Standing Commitlee recommended (hat a Winter Session be 
held in some Southern city in the winter of 1800-1. 

A new expedition, by Lieut. Gillies, to South America, for the 
more accnrate determination of ibe Solar Parallax, was recmiunended, 
and a committee of seven appcunted to confer with him, and further 
the enterprise. 

The Association adjourned to meet in Newport, R. I., August tst, 
1S60. 

The twenty-ninth annual meeting of the British Association for 
the Promotion of Science, was held at Aberdeen, Scotland, Septem- 
ber 1859 — Prince Albert in the chair. The attendance on the part 
of the members and the public was unusually lai^, and the commu- 
nications numerous and important 

The meeting for 1860 was appointed to be held in Oxford, Lord 
Worthlealey being the Pre^deut elect 

From the report of the Council, we learn that the difficulties which 
have hitherto presented themselves in the way of a daily photi>- 
graphic record of the sun's disk, have been almost entirely surmounted. 

" It has been found, after repeated trials, that the best photographic 
definition is obtained when the sensitized plate is situated from 1-lOth 
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to l-8th of an inch beyond the visual focus in ttie case of a 4-iDch 
picture ; and that vheo the adjusUuent Ja made, beautiful pictures 
are obtained of the sun four inches in diameter, which slill bear magni- 
fying irith a lens of Ion power, and shov considerable detail on tie 
Bun'a surfaces besides the spots, vhich arc ncU denned. Mi'. De la 
Hue, by combining two pictures obtained by the Photoheliograph at 
an interval of tbree days, has produced a stereoscopic image of our 
luminary, which presents to tlie mind an iilca of sphericity. Under 
Mr. De la Rue's direction, Mr. Beckley ia making special experiments, 
having for tbeir object the determination of the kind of sensitive 
surface best suited for obtaining perfect pictures ; for it has been 
found that the plates are more liable to stains of the Tarious kinds, 
known to photographers, under the cireumatance of exposure to intense 
aun-light, than they eouid be if employed in taking ordinary pictures 
in the camera. Now that the photographic apparatus has bceD 
brought to a workable slate, Mr. Be la Rue and Mr. Carrington, 
joint Secretaries of the Astronomical Society, propose to devote their 
attention to the best means of registering and reducing the results 
obtained by the inalrument." 

The customary review of the recent progress of science haTing 
been omitted from the annual address by the president, the deficiency 
vas supplied, in part, by addresses from the presiding officers of the 
sections, on assuming their respective chairs. 

Prof. Owen, in aasuminir the chair of the section on Zoiilogy, etc., 
noticed the progress of Natural Science in Australia and the United 
Slates, as fbllows : 

" But it is in the younger countries where we see an advance mora 
evident. Anairalia and Van Diemen's Land, now that wealth per- 
mits time and luxury, have attended to science, and in most of the 
journals of those countries we have original observers, and by-and-by 
ire shall have the results of the study of the remarkable productions 
of these lands made where they live and grow. New Zealand also 
has its scientific journal. It is, however, in the New World where the 
greatest activity at present prevails. She has already, wiih credit to 
herself, sent out seienUfic expeditions of a general character, and 
those of Wilkes and Rae and Kane are well known, and huge works 
hare sprung from each. But ihe boundings of territory now cldmcd 
by the American people have given rise lo surveys and exploratory 
expeditions at home, and these arc proceeding in all directions to fix 
the boundary lines, and the best railway routes to the Pacific. Natu- 
ralists and draftsmen accompany each expedition, the results of 
■which are published in reports to Congress, in which they are assisted 
fay the Smithsonian Institution of Washington. But the work of the 
greatest magnitude and importance to America is, ' Contributions to 
the Natural History of the United Slates,' by Agassiz. advertised to 
be completed in ten large volumes. Two volumes for the first year, 
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on the TesWdinafa or Tortoises, have been pnblished, illnatrated by 
tMiiy-four plates. ' Ad important part of these volumea is an intro- 
ductory essay, which has been re-published separately in an 8vo 
volume. Louis Agassiz'a ' Bssay on Claseification,' cmbracea the 
irhole range of the subject, irhich he treats in a wider and more 
comprehensible and less mechanical manner than has hitherto been 
done. But while I Ibus praise the work, and the manner in whiuh it 
is treated, and agree with a great many of the positions he has taken 
up, I must warn its readers that some subjects arc treated in a way 
Fto{. Agassiz will not be able to maintain ; and that, to those who are 
nnable or uuwiiling to think for themselves, the author's reputation 
will prove a guarantee not altogether to be trusted. It must be 
studied with great care and great caution. Nevei'lhelcss, 1 look upon 
it as the remarkable book of the year. There is another work, upon|\ 
a amilar subject, advertised, from which wo may expect som^ curious | 
reasoiiingSj ' On the Origin of Species and Vatielics,' bj CharlesjJ 
Darwin." 

At the opening of the Geological section, Sir Charles Lyell 
reviewed the subject of the " Geological Age of Man," with special 
reference to the researches which have been recently brought before 
the public. 

" No subject," he said, " has lately excited more curiosity and gen- 
eral interest unong geologists and the public than the fjueslion of 
the antiquity of the human race, — whether or no we have sufficient 
evidence to prove the Ibrmer cotixistenee of Man with certain ex- 
ternal mammalia, in caves, or in'^he superficial deposits commonly 
called 'drift,' or 'deluvium.' For the last quarter of a century, 
the occasional occurrence, in various parts of Kuropc, of the bones 
of man, or the works of bis hands, in cave-breccias and alalactiles, 
associated with the remains of the extinct hyaina, bear, elephant, or 
rhinoceros, lave given rise to a suspicion that the date of man must 
be carried further back than we have heretofore imagined. On the 
other hand, extreme reluctance was naturally felt, on the part of 
scientific reasoners, to admit the validity of such evidence, seeing that 
so many caves have t>een inhabited by a succession of tenants, and 
have been selected by man as a place not only of domicile but of 
sepulture, while some caves have also served ai the channels through 
which the waters of flooded rivers have flowed, so that the remains of 
living beings which have peopled the district at more than one era 
may have subsequently been mingled in such caverns, and confounded 
(ogelher in one and the same deposit. The facts, however, recently 
bi-ought to light durini; the systematic investigation, as rcporteil on by 
Falconer, of the Brixham Cave, must, I think, have prepared you 
to admit that skepticism in regard to the cave-evidence in favor of 
the antiquity of man, had previously been pushed to an extreme. 
To escape from what I now consider was a legitimate deduction fcoia 
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the facta alreai^y accumulated, we -were obliged to resort to bypothoses 
requiring great changes in the relative levels anil drainage of vallcjs, 
and, in short, the whole physical geography of the respective regions 
where the caves are rituated — changes that nould alone imply a 
remote antiquity lor the human fossil remains, and make it |irobable 
that man was old enough to have coexisted, at least, with the Sibe- 
rian mammoth. But, in the course of the last fifteen yeara, another 
class of proofs have been advanced, in France, in confirmation of 
man's antiquity, into two of which I have personally examined in the 
course of the present summer, and to which I shall now briefly 
advert First, so long a^o as tlie year 1844, M. Aymard, an eminent 
palieontolonist and antiquary, published an account of the discovery, 
in the volcanic disbict of Central France, of portions of two humau 
skeletons — the skulls, leeih, and bones — imbedded in a volcanic 
breccia, found in the mountain of Denise, in the environs of Le Puy 
en Velay, ^ a breccia anterior in date to one, at least, of_ the latest 
eruptions of that volcanic mounUun. On the opposite side of the 
■same hill, the remains of a lai^ number of mwnmalia, most of them 
of cxiinut species, have been detected in lufaceous strata, believed, 
and I think correctly, to be of ihe same ^e. The authenticity of 
the human fossils was from the first disputed by several geologists, 
but admitted by the majority of those who visited Le Puy, and saw 
with their own eyes the original specimen now in the museum of that 
town. Among otliers, M. Pictet, so well known to you by his excel- 
lent work on Falieontology, declared, after his visit to the spot, his 
adhesion to the opinions previously expressed by Aymard, My 
friend Mr. Scrope, in the second edilion of his ' Volcanoes of Cen- 
tral France,' lately published, also adopted the same conclusion, 
although after accompanying me this year to Le Puy, he has seen 
reason to modify his views. The result of our joint examination — 
a result which, I believe, essentially coincides witli that arrived at by 
MM. Hebert and Lartet, names well known to science, who have 
also this year gone into this inquiry on the spot — may thus bo slated. 
We are by no means prepai'ed to maintain that llie specimen in the 
museum at Le Puy — which, unfortunately, .was never seen lit silu by 
any scientific obseiTer — is a fabrication. On the contrary, we incline 
to believe that the human fos^ls in this, and some other specimens 
from the same hill, were really imbedded by natural causes in their 
present matrix. But the rock in which they are entombed consists 
of two parts, one of which is a compact, and, tor the most part, thinly 
laminated slone, into which none of the human bones penetrate ; the 
other, containing the bones, is a lighter and much more porous stone, 
without lamination, to which we could find nothing i^Jmiiar in the 
mountain of Denise, although both M. Ilebert anil I made several 
excavations on the allegeii site of the fossils. M. Hebert, therefore, 
suggested to Die that this more porous stone, which resembles in color 
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and mineral compoition, thougb not in structure, parta of the genuine 
ott] breccia of Deniae, may be made up of the older rock, broken up, 
and afterwards re-deposited, — or, aa the French say, rentant:, — and 
therefore of much newer date ; an hypothesis which well deserves con- 
sitleration ; but 1 feel that we are, at presi^nl, aa ignorani of the precise 
circumstances and position under which these celebratrd buuan fossib 
were found, that I ought not to waste time in ^>eculsting on their 
probable mode of interment, but simply state that, in my opinion, thoy 
afford no demonstration of Man having witnessed the last volcanic 
eruptions of Central France. The skulls, accordiog to the judgment 
of most competent osteoiogista who have yet seen them, do not seem 
to depart in a marked manner from the moilern European, or Cau- 
casian, type, and the human bones are in a fresher state than those of 
the Elephas meridionaiis and other quadrupeds found in any breccia 
of Deniae which can bo referred to the period even of (he latest 
volcanic eruptions. But, while 1 have thus failed to obtain satis- 
factory evidence in favor of the remote origin assigned to the human 
fossils of Le Puy, I am fully prepared to corroborate the conclusions 
which have been recently laid before the Royal Society by Mr, 
Prestwich, in regard to the ago of the flint implements associated in 
undisturbed gravel, in the North of France, with the bones of 
elephants at Abbeville and Amiens. These were 6rst noticed at 
Abbeville, and their true geoli^ical poulion ai^^gned to them by M. 
Boucher de Perthes, in 1849, in his ' Antiquitcs Celliquas,' white 
those of Amiens were allerwards described in 16S5, by tlie late l>r. 
Bigollot. For a clear statement of the facts, 1 may refer you to 
the abstract of Mr. Prealwich's Memoir, in tbe Proceedings of the 
Royal Society for 1859, and have only to add that I have mvpelf ob- 
tained abundance of Flint Implements (some of which are kid upon 
the table) during a short visit to Amiens and Abbeville. Two of tlie 
worked flints of Amiens were discovered in the gravel-pits of St. 
Acheul — one at the depth of ten, and the other of seventeen feet be- 
low the surface, at the time of my visit; and M. Georges Pouchet, of 
Rouen, author of a work on the Races of Man, who had since vidled 
the spot, has extracted with his own hands one of these implements, 
as Messrs. Prestwich and Flower had done before him. The stratified 
gravel resting immediately on the chalk in which these rudely 
fashioned instruments are buried, belongs to the post-pliocene period, 
all the freshwater and land shells which accompany them being of ex- 
isting species. The great number of (he fossil instruments, which have 
been likened to hatchets, spear-heads, and wedges, is truly wonderful 
More than a thousand of them have already been met with, in the last 
ten years, in tbe valley of the Somme, in an area fifteen miles in 
length. I infer that a tribe of ravages, to whom the use of iron was 
iiuknown, ma<le a long sojourn in this region ; and I am reminded of 
a large Indian mound, which i saw in St. Simond's Island, in 
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GeOTff& — a mound ten acres in area, and having an average height 
of five feet, chiefly composed of cast-away oyster ebells, throughout 
which arrow-heads, alone axes, and Indian pottery are dispersed. If 
the neighboring river, the Alatamaha, or the sea which is at hand, 
should invade, sweep away, and stratify the contents of this mound, it 
might produce a very analogous accumulation of human implements, 
unmixed perhaps with human bones. Although the accompanying 
riialls are of living species, I believe the antiquity of the Abbeville 
and Amiens flint instruments to be great indeed if compared to the 
times of history or tradition. I consider the gravel to be of fluvia- 
tile origin, but I could detect nothing in the structure of its several 
parts indicating cataelysraa I action — nothing that might not be due to 
such river-floods as we have witnessed in Scotland during the last half- 
century. It must have required a long period tor the wearing down of 
the chalk which supplied the broken flints for the formation of so 
much gravel at various heights, sometimes one hundred feet above the 
level of the Somme, for the deposition of line sediment including 
entire shelb, both terrestrial and aquatic, and also for the denudation 
which the entire mass of stratified drift has undergone, portions hav- 
ing been swept away, so that what remains of it often terminates 
abruptly in old river-cliffs, besides being covered by a newer unstrati- 
fied drill. To expl^n these changes I should infer considerable 
oscillations in the level of the land in that part of France, — slow 
movements of upheaval and subsidence, deranging but not wholly 
displacing ihe course of the ancient rivers. Lastly, the disappear- 
ance of the Elephant, Rhinoceros, and other genera of quadrupeds 
now foreign to Europe, implies, in like manner, a vast lapse of ages, 
separating the era in which the fossil implements were framed and 
that of the invasion of Gaul by the Komans. Among the problems 
of high theoretical interest which the recent progress of Geology and 
Natural History has brought into notice, no one is more prominent, 
and, at the same time, more obscure, than that relating to the origin 
of species. On this difficult and mysterious subject a work will very 
shortly appear, by Mr. Charles Darwin, the result of twenty years of 
observadon and experiments in Zoiilcgy, Botany, and Geol<^, by 
which he has been led to the conclu^on, that those powers of nature 
which ^ve rise to races and permanent varieties in animals and 
plants, are the same as those which, in much longer periods, produce 
species, and, in a still longer series of ages, give rise (o diflerences 
of generic rank. Ue spears to me to have succeeded, by hb inves- 
tigations and reasonings, to have thrown a flood of light on many 
classes of phenomena connected with the aflinjties, geographical distri- 
bution, and geological succession of organic beings, for which no 
other hypothesis has been able, or has even attempted, to account. 
Among the communications sent in to this Section, I have received 
from Dr. Dawson, of Montreal, one confirming the discovciy which 
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lie and I rormerl^ announced, of a bnd Ebell, or pupa, in the co«l 
fonnation of Nova Scotia. When we contemplate ihe vast aeries of 
formations intervening between tbe tertiary and carboniferouB strata, 
all <leatitute of air-breatbing Mollusca, at least of the terrestrial class, 
such a diacovery aflbrds an important illustration of Ihe extreme 
defectiTeness of our geol<^oal records. It has always appeared to 
me that the advocates of progrecaive development have too much 
overlooked the imperfection of these records, and that, consequently, 
a lai^ part of the generalizations in which Ihey have indulged in 
regard to the first appearance of the different classes of animals, 
especially of air-breathers, will have to be modified or abandoned. 
Nevertheless, that the doctrine of projircssive development may con- 
tain in it the germs of a true theory, I am far from denying." 

One of Ihe moat interesting of recent contributions to Chemical 
Science, is a Memoir by the well-known Swiss Chemist, Schonbein, 
" On the result of twenty years study of oxygen." The principal 
points which he desires to establish are as follows : He recognizes ^e 
existence of oxygen in three conditions. One, ordinary oxygen, that 
which we respire from the atmosphere ; the two other kinds are two 
forms of ozone, which hear the same relation to each other that the 
two forms of electricity possess. In fact, says Schonbein, we form 
ordinary oxygen when we bring these two kinds of ozone together ; 
and, on the other hand, ordinary oxygen is deati-oyed when, by any 
given chemical action, one of these two allotropic modifications that 
compose it is removed. 

The tendency, on the part of the two modifications, to be produced 
from ordinary oxygen, esplains certain effects heretolbre called 
calaiytic, which have been unaccountable. Thus, peroxide of barium 
and oxygenated water, being acidified by nitric acid, are reciprocally 
decomposed, giving rise to the formation of water, protoxide of 
barium, and ordinary oxygen ; under similar circumstances, permanga- 
nate of potassa is reduced to manganic oside, and chromic acid be- 
comes oxide of chrome ; that is to say, these compounds are deoxi- 
dized in the presence of an abundant source of oxygen, and precisely 
from the contact of that particular form of OJiygen, or ozone, whose 
oxidizing properties are eff«ctiv6 in the direct oxidation of the least 
oxidizable bodies, such as nitrogen, which ia, as we know, directly 
transformed, under the influence of ozone, into nitric acid. These 
effects, so contradictory, are thus explained by Schonbein : A com- 
bination strongly oxygenous can be decomposed in the presence of 
a compound, rich ia oxygen, whenever one of the compounds contmns 
oxygen in tbe condition, that may be called positive, and the other 
in that which may be cfdled negative. The result of this decomposi- 
tion is ordinary, or neniro/ oxygen. It is thic, moreover, which is 
obt^ned, when we experiment with ozone obtained wilh phosphorus 
by the action of oxygenized water — the product being pare water and 
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ordinEUj ozjgeD. Therefore, in order that ozone or nascent oxjgen, 
obtained bj phosphorus, should act as an energetic oxidizer, i: is ueces- 
aary that it ahould not be in presence of nascent oxygen produced from 
oxygenized water. Thue, an acid loses ilsacid properties in presence 
of a base, and reciprocally ; and ozone, affected with a sign -|- loses' 
its oxidizing propertiea in ihe presence o£ ozone of the sign — . 

The new elassificaiion of Reptiles, as proposed by Prof. Owen, in 
a paper laid before the British Association at its last meeting, must lie 
reiiardod as one of the most important of recent contributions to 
Natural History. The subclass of Reptiles, which was formerly 
divided into four orders, the Professor now proiioses to divide into 
thirteen. This revi^on has resulted from the study of the Ibssil forma 
which have been found in such abundance in the sei'ondary strata of 
the earth's surl'ace. At the head of the Reptile Orderii he places an 
entinct form, — Archegosauru?, — and in the lowest Urder tliu Uatra- 
chian ReprilcB (the tOctds and fr<^). lie bCill relmns these amongst 
the reptiles, on account of the dilficulty of distinguishing between 
them and the Chcionia. or tortoises and turtles. At the same time, the 
Professor acknowledges bis inability to distinguish between the Ba- 
trachia and the next group of animals, the Fishes. 

The investigations of Prof. Faraday on Electricity, recendy com- 
municated to the public through tlie Royal Institution, seem to 
almost conclusively settle the question as regards the nature of this 
subtle agent, and must be considered as one of the memorable 
gcienlilic incidents of the year. 

During the past year the Exploring Fxpedition, despatched in the 
spring of 1863, by Lady Franklin, under Capt. McClintock, R. N., 
has returned, bringing relics, and deGnile information respecting the 
lost navigators. The details of the expedition are bricdy as Ibllons : 
- " After visiting Beachy Island wliere it was known Sir John 
Franklin passed his first winter, Capt. McClintock continued Ids 
course down Peel's Sound, in the direction of the magnetic pole, and 
established his winter position at the entrance to Bellot Strait, in a 
snug harbor, which he called Port Kennedy. To Lieut. Hobson he 
allotted the search of the western shore of Boothuia to the magnetic 
pole, while he himself went southward, toward the same point, in 
the hope of communicating with the Esquimaux, and obtaining such 
information as might lead us at once to the object of our search. 
His success vas quite complete, and entirely justified his foresight 
He started on the 17lh of Fehniarj-, and in eleven days he fell in 
with a party of the natives, from whom he learnt that, several years f^, 
a ship was crushed by the ice olF the north shore of King William's 
Island, but that all her people landed safe^, and went away to the 
Great Fish River, where they died. From this band of Esquimaux 
he obtained many relics. On a second journey, a month later, be met 
vith other naiives, and from them received information of another 
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ship having been seen off King William's Island, which dnfled ashore 
in thu autumn of the same year — 1B4S; and that manj of the 
white men dropped by tJie way, as they went toward the Great 
River. Continning his search, he found, on the 24th of May, about 
ten miles eastward of Cape Herschel, on King 'William's Inland, a 
bleached skeleton, around which lay s(»ne fragments of European 
clothing. 'Judging from his dress,' adds Capt. McClintock, 'this 
unfortunate young man was a steward or officer's servant, and bis 
position exactly verified the Esquimaus's assertion, that they dropped 
as they walked along.' Lieutenant Hobson was even more fortunate 
than bis commander. After parting from him, he made for Cape 
Feiix, the northern extremity of King William's Island, where he 
found a cairn, about which were relics of a shooting or magnetic 
station, and among them a boat's ensign. A few miles to the south- 
ward, upon Point Victory, he came upon another cairn, where a vast 
quantity of clothing and stores lay strewed about, as if here every 
aiticle was thrown away which could possibly be dispensed with ; 
jnckaxes, shovels, boats, cooking utensils, ironwork, rope, blocks, can- 
vas, a dip circle, a sextant, engraved ' Frederic Hornby, R. K.,' a 
small medieine-chest, oars, etc. But among them, and more interes- 
ting and precious than all, was a record, dated April 25th, 1843, from 
which, and from a duplicate found soon aAer, they learned that the 
Erebua and Terror passed their first winter at Beachy Island, after 
having ascended the Wellington Channel to lat. 77 deg. N, and 
returned by the west side of Cornwallis Island. When the spring 
opened, the hardy mariners struggled southward, making for King 
William's Island, hoping to reach beyond it the continent of America, 
and thus open the long-tought-for North-West Passage. Their efforts 
were, however, in vain. The ice-fields which flow down between 
Melville Island and Bank's Island, and block up the narrows about 
King William's Island, caught tTiem on the 12th of September, 1846, 
in lat. 70° 5' N., and long. 98° 23' W. From this position the ships 
never escaped, except to drift a few miles further southwards. Here, 
also, on the 11th of June, 1847, Sir John Franklin died — not, we may 
hope, of starvation, or with any fearful foresight of the fate Ibat was to 
befall his companions, but quietly and peacefully — worn out with 
arduous labor, yet full of hope that his task was about to be accom- 
plished, and with the cherished and consoling conviction that the}' 
who bore his last words to those he loved at home, would carry, also, 
the news of that success to the very brink of which he had led them. 
On the 22d of April, 1848, after another season of dreary waiting 
and suffering, which will never be (old, the remainder of the officers 
and crew, one hundred and five in number, under the command of 
Capt. Crozier, abandoned their ships, five leagues N. N. West of Point 
Victory, on King William's Island, and started for the Great Fish River. 
The total loss by deaths in the expedition, up to this date, was nine 
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officers and fifteen men. In attempting to reauh the Great FUh River, 
the whole party probably perished, as the Datives e^iI, ' dropping 
down by tlie way, one by one.' In their further journeys, Lieut. 
Hobson and Capt. MuCliotock Cell in with a boat, nluub the sufieren 
liad abandoned, with its bow turned toward the ship, and in it were 
two human skeletons, one in each end. Two guns stood against ber 
side, loaded, and a barrel cocked in each. There was fuel in abun- 
dance about her, bnt no food, and no remains of any, except some tea 
and chocolate. They Ibund in her, also,severBl watches, and some ^1- 
ver spoons and forks, and plenty of ammunilioii. But guns and powder 
were as useless as fuel and forks, where there was nothing to kill. 
And here their Bad story ends. That wilderness is marked, perliaps, 
for many a mile with other bleaching bones, and tatlered relies, as the 
wanderere fell, one after the other, in their horrible and hopeless 
march ; but no pious hand will ever gather them together, and gire 
them Christian burial — no friendly and pitying eyes ever drop a tear 
tipon them." 

Some yeatB ranee, the Duke of Luynes, a disdnguished French 
photographic amateur, instituted a prize, under the auspices of ibe 
French Academy, for the discoiery of a method of producing pholo- 
graphs by the use of carbon atone (neglei^ng sails of gold, silver, 
anil other metals), this being the only material which, submitted to 
the lest of time, has Iransmittcd to us. without change, records almost 
3000 years old. The Commission of the Photographic Sociely, Paris, 
to whom the appHcatioDS for the prize were referred, have reeenUy 
reported that they are unable to announce a full success, and, there- 
fore, adjourn the decision for three years. The desideratum is to 
obtain a coating of carbon in a manner analc^ous to lljat from silver 
or gold — namely, by reduction. But chemistry, as yet, baa failed lo 
discover a process for the reduction of carbon compounds, and photo- 
graphers have resorted to animal-bldtk, which they have applied, tn 
any convenient manner, to plates previously exposed lo the sun. 
From the many contestants of the, prize, the Commission esteemed 
two memoirs presented as worthy of reward ; and the following 
resume of ihese is given by M. Nickles, Jn bis correspondence with 
SiUiman's Journal: 

Messrs. Gamier and Salmon, the authors of one of these memcnrs, 
cover the face of paper with a film obtained from an intimate mixture 
of bichromate* of ammonia and albumen. This coating is dried by 
heat, and exposed lo the sun in a frame covered by a ^lass positive. 
The picture appears in a yellow-brown lint, which becomes more 
intense by a gentle warmlh. The sheet thus prepared is fixed on a 
planchctte, and covered with finely powdered ivory-black, the coating 
being made even by a stump of cotton. It is next detached and 
plunged in common water, the image uppermost, and there gei^tly 
moved at intervals for a quarter of an hour. The water is then 
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drawn off, and the picture served in a bath composed of Gve parts of 
conten (rated sutpliuraua acid dilutud in 100 parts of water, movinfr it 
about, as before, at intervals. After Ibis double protess, tbo carbon 
almost entirely disappears fnDm the lights and clear spaces, wliile it 
remans in quanlilies proportional to the greater or lesa itiCeDsity of 
action of the hght upon the other portions, and thus the proof finally 
reproduces the positive, but not perlcetly, since the ligliis and half 
tints are not pure, and the blacks lack somewhat of briiliancy and 
perfectness. But the process is simple and good ; it remains only to 
perfect it. 

M. Pouncy, another competitor, operates a litlle differently, but 
obtains results equally satislitclorj'. ll'ia jjrocess dili'ers in applying 
the carbon before exposure of the proof to light — the sensitive coating 
being formed at once, of bicliromale of potassa, sum arabic, and 
finely divided carbon, exposed not unilcr a positive, but un<ler a 
negative plate. On removal, the plate is placed in a bath of pure 
■water ; after five or ax hours' immeraon, he washes under a stream of 
common water, and the carbon po^tive is obtained. In this process 
the maDipnlation is a little eiisier and more umple. The use of a 
negative aulhorized the expectation of a belter result ; but the expo- 
sure is longer than in the mode of (iarnier and Salmon, whose use of 
a positive avoids the ehauces of accident which attend the negative 
plates in the hands of the operator. Messrs. Pouncy, Gamier, and 
Sainton, share the prize nitb Mr. Poitevin, who has (ho merit of anti- 
cipating these photographers, whoae methods are only an advance on 
the process which Mr. Foilevin published in 1S56. 

In order to enable the public to derive full advantage from tbe 
photi%ra[>hic negatives made officially for (lie British Government, 
from rare and valuable objects in public and other collections, British 
and foreign, the Committee of Council on Education, for Great 
Briton, has caused au oHIice for tlie sale of photographic impres^ons 
frorn such negatives, to be established in London. Photographic 
negativoH made by order of tbe Trustees of the British Museum, and 
for tiie War and otlier Government offices, will also be sold. The 
tariff for unmounteil impressions will be as follows ; A single impres- 
sion, (lie dimeuryons of which containless than 40 square inches, — e.g., 
5 X ^ inches, or 4 X 8 inches, — 5d. Above 40 square inches, ajd, 
shi>uld l>e added to every 20 square inches or under. A detailed 
li-t of the objects photographed is printed, price 2d.' The depart- 
ment does not charge itself with the mounting of impressions, as the 
pulilic is able to do tliis for itself. 

Much importance has of late years been attached by astronomers to 
the formation of catalogues and charts of stars in the vicinity of the 
ecliptic, the region of the planetary bodies. The fixed points whose 
positions are thus determined and mapped, not only serve as poinls 
of reference fi>r the places of the moving bodies t^ our system, but 



hyGoO^lf 



tliej also aSfotd most important facilities for the discovery oC new 
planets. They enable us lo determine the variation and the position 
of a moving body by a Bimplo mivromctncal measurement, or even 
by ocular IriangulaCion, and so render mueh more easy llie deleetion 
of those regular variationa of place which enable ua to pronounce the 
moving body to be a planet. Induced by these considerations, and 
Etimulated by zeal for the advancement of his favorite scieice, Air. 
Cooper, of England, some eight years ago, umlertook the formidable 
task of determining the poMlion of all the elara in the neighborhood 
of the ecliptic to the tneltlb magnitude inclusive. Mr. Cooper's cata- 
logue now extends to five volumes, and is the result of upwards of 
I!,000 observations carried on uninterruptedly during eight years, 
or at the rale of 90OO observations per anntun. A singular cireum- 
stance attended the progress of this great undertaking, namely, the 
disappearance of about seventy-seven stars which had bi'en previously 
observed, and whose portions bad been noted. Of these, fifty bad 
been catalogued by Mr. Cooper in the earlier part of his labors, but 
when afterwards sought for, were not to be seen ; the others had been 
noted in the catalogues of foreign astronomers. This remarkable laet 
of the di^iappearance of stars, recently observed, has been confirmed 
by M. Cbacomae, of France, who has published eighteen charts of 
the positions of ecliptic stais. It is of course possible that some cases 
of supposed disappearance may only be apparent, and ari>e from the 
errors of former observers, and perhaps, also, by the discovery cf 
the small planets situated between Mars and Jupiter, which, at the 
time of observation, were mistaken for stars. Bui the greater num- 
ber are, undoubtedly, real disappearances, which can only be ac- 
counted for by an actual variability in the stellar sjaleuis, whether 
periodical or oiherwise. The number <rf known variable stars — those, 
namely, whose brightness alternately increases and diminishes at 
regular intervals — has been greatly augmented unee the attention of 
astronomers has been directed to stars of inlerior magnitude ; and it is 
not improbable that the stars which have disappeared belong to this 
class, and that tliey will, consequently, be foucid to reUppear at some 
future time. But it is highly improbable that all are of this class, 
and, iherclbre, destined to iectuue once more visible. If, on tlie 
<'ontrary, it be found that there are no permanent changes in tlio 
sir. liar system, which are not compensated by ojiposite Huctuations, 
these observations of Mr. Cooper, and others of a simitar kind, made 
by other astronomers, acquire an importance far beyond that belong- 
ing to their immediate object, — opening up, in fact, a new field of 
astroncHnical inijuirj', and new motives to diligence and accuracy in 
the arduous duty of mapping the stars. 

At the meeting of ihe American Association, Springfield, 1859, 
Prof. Henry stated, tdiit at tlie present lime most of (lie ti'li'graphic 
companies soulh of New England and east of the Mississippi send to 
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the Smithsonian lostitution weather reports eveiy day. When tbcw 
jiro received, a man indicates the weather upon a large map of ihe 
United Stales, hung in the public liall, by means ol' a system of 
smalt cards and pins. For example, a green i^rd nas hung over s 
point where it was snowing ; black, where it was r^ning ; brown, 
where it was cloudy; and white where it was clear; and by this 
means an observer was able to see at a glance the exact state of the 
weather over nearly the whole of the United States, at the same 
hour. As the stornia of the United States generally travel east, lh<y 
were enabled, from the meleoroli^ical n'ports at S a.m., in Cinclii- 
niili and upon the Mississippi, to predict the slate of the wi-allni' in 
Washington twelve hours in ailvance, and could iIhh nnnnimic or 
postpone their evening lectures, in canfonnity with the wciitliir. 

Under the auspleea of the Smithsonian Inslituiion, Mr. ^lecch has 
been for some time engaged in investigating the subject of the 
partial absorption or extinction which the rays of solar heat experience 
in passing through the aimospbere to the suifaie of tho earth. The 
pheuomenon ia one of special interest, and various instrument! luve 
been devised for its measurement ; among which the pyilieliiimetcr 
of Pouillet, and the aclinometer of Herschel, may be mentioned. 
The observations with these instruments, says Mr. Meech, are cer- 
tainly valuable and instructive, but, with one very douhtlul exception, 
they fail to exhibit any distinct law. The law of absorption not being 
obvious directly from observation, the simple hypothesis has generally 
been adopted that equal thickness or strata of the medium absorb 
equal proportions of the light or heat incident upon each stratum. 
Lambert, Laplace, Fouillct, and olhers, have expressed this assump- 
tion in an analytic form, which applies very correctly at bi'.:her 
altitudes and near the zenith. For low altitudes, Laplace combined 
the same assumption with his theory of refraction, and derived an 
approsimaie expression ibr the relative atnounts. 

But the inquiry arises, how far the fundamental assumption ia 
sustained by experiments. During the trigonometric survey of 
India, the astronomer, Jacob, observed Ihe extinction of light reflected 
through an extent of uxty miles of horizontal atmosphere. His 
results were found to correspond very nearly vrith the law that " as 
the first differences of distance increases in arithmetical progression, 
the intensity of light diminishes in geometrical progression." The 
experiments of Delaroche and Melloni also indicate that the hy- 
pothesis of equal thicknesses, absorbing equal portions of the incident 
heat, is only an approxiraaiion, which, in extended media, will 
differ widely from the truth ; indeed, their experiments show an 
increaang facility of transmisoioo through eijual strata in the direction 
in which the rays proceed. 

The necessity of a change, therefore, in the theory of atmospheric 
absorption, to render it conformable to such experiments, being 
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obvious, the greater part of Mr. Meech's lime, avEulable dnring the 
past year, has been devoted to this object. The remaning discuBNons, 
relative to the tlieory of climatic heat, of whioh ibis forms a part, are 
yet in progress. It may here be stated, however, that, on computing 
by this method the observations given in the translation of Karmtz'a 
Meteorology, p. 150, Mr. Mcec'h showa that out of one hundred rays 
descending vertically from the zenith, twenty-two raya are lost or 
absorbed in the atmosphere, and seventy-eight are transmitted to the 
earth's surface. The same process applied to the mean of observa- 
tions made with Hersthel's actinomeler, on the Faulhom and at 
Brientz, in Switzerland, leads lo precisely the same result when 
reduced to the sea level. 

The Scollish Meteorological Society offer a reward of twenty 
pounds (SlOO) for the best essay on the following questions ; 

1. Whether the amount of Rainfall in the tvestem parts of Eu- 
rope, and particularly in Scodand, is less now than it formerly was. 

2. Assuming this fact to be established, what are the most probable 

With reference to the first of these questions, the Secretary of the 
Society, A. Keith Johnson, says : 

" Notice may be taken of Ibe popular belief that springs of water 
have been gradually diminishing, or altogether drying up, especially 
in arable districts ; and of Ibe following statement in the Report of 
the Registrar-General for England, for the quarter ending June, 
18S9 : — 'The deficiency in the fall of rain from the beginning of the 
year Is l^ inch. The deficiency in the years 18S4, 1855, 1856, 1867, 
1858, amounting to Ibe average fall of one year, viz., 25 inches. 
From a careful examination of the fall of rain (year by year) from 
the year 1815, it would seem that the annual fall is becoming smaller, 
and that there is but little probability that the lai^ deficiency will 
be made up by excess in future years.' 

" Wilh reference lo the second question, notice may be taken of 
the supposed effects of deep drainage and deep culture of the soil, in 
raising the temperature both of the soil and atmosphere, in lessening 
evaporation, and In diminishing the condensation of vapor." 

During the past year. Dr. W. Odling, Secretary to the London 
Chemical Society, baa prepared an elementary text-book on cbembtry 
for the use of those lecturers and students who employ, or wish to 
employ, the unitary system of chemistry, according to which the 
molecule of water is represented by the formula HaO. Water thus 
becomes a unit of cora[jarisoD, to which the majority of oxides, 
hydrates, acids, salts, alcohols, ethers, etc., can be referred. More- 
over, the anomaly of the vajior density of water is hereby obviated, 
and its volume-equivalent made lo correspond with that of other com- 
pound bodies. This system has been made the basis of elementary 
teaching by Professor Brodie, at the University of Oxford ; by the 
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snlbor at Winchester CoII^k, HanU ; and by ita chief English 

exponent. Dr. Williamson, at University Colltgo, London. 

Id the erection of a nuvr Museum at Oxford University, Eej^nd, 
designed to aiTord room for the various colleclioiis, pertaining to the 
Beveral departments of natural and physical science, belonging to the 
university, a curious and iuterestiag feature has been introduced into 
tho pbn and arubitecture of the building. Thus, in the main hull 
there are, on the ground-floor, thirty-three piers and thirty shaAs ; 
on the upper floor, thirty-three piers and uinety-Gve shafts. Thus 
one hundred and twenty-five shafls surround tho court ; and if we 
include the capitals and bases of the piers, there are one hundred and 
ninety-one capitals and bases. The material of each of these shafts 
has been carefully selected, under the direction of the Professor of 
Geolojjy, from cjuarries which fUrniah examples of many of the most 
important rocks of the British Islands. Thus, commencing in tho 
lower arcade, on the west side, we have, first, a column of Aberdeen 
gray granite ; next, Aberdeen red granite ; then, porphyritic gray 
granite of l^amonna ; then, syenite from Chamwood ; then, mnitied 
granite, Cruacban, ijcotland; then, red granite from the Isle of Uulh 
Succeeding these are the metomorphic rocks, the serpentines, por- 
phyries ; the English, Welch, and Irish marbles, breccias, gypsum, etc., 
etc. lu the upper corridors the same order is preserved, — no two 
columns being of the same material. Furthermore, the capitals and 
. bases of the columns represent various groups of plants and aniniuls, 
illustrating different climates, and various geolo-^ical epochs, — all 
mainly arranged according to their natural orders. A series of 
sculptured portraits of the ^ireat in science also constitutes a marke'I 
feature of the building, lilr. Buskin, who has taken an active part 
in the designing and construction of this niuseuni, thus sums np its 
object ; " To make Art expressive rather than curious — fixed rather 
than portable — publicly beneficial rather than privately engrossed, 
— to convey truthful information of form, and promote intelligence, 
has been attempted and carried out in tho building." The expendi- 
ture contemplated ia upwards of £aOflOU. 

The follomng resume embraces most of the geographical explora- 
tions and investigations for the last two years. 

The Geographical Society of St. Petersburg, has sent a number of 
naturalists to Siberia ; and a learned Finn, Dr. Nordenskiold, of Ilel- 
singlbrs, has pursued his observation as far as Spitzbergen. He there 
discovered anthracite coal, and such a multitude of seals and walrusses 
as promises rich returns to fishermen ia years to come. He has also 
ascended tho Sneehiittan Mountain. 

On the American continent, an officer of the English Navy, Capt. 
I^lliser, has been eo fortunate as to find a passage through the Rocky 
mountains, in British America. 
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In South America, the Frenchman, Dr. Fkssittl, who b settled in 
Ciinlad Bolivar, has undtrtalien an excursion inio the interior of 
Venezuelan Guyana, and found gold lo the south of the lower 
Orinoco, toward (be Yuruari. 

At Kio Janeiro, Mcsan. Capanema, Lagos, and Gonsalvo Diaz, are 
prcjiariiig for a second exjjedition into the interior of Srazil, which ia 
ainiodt entirely unknown, and in the posseaaion of n^ld Indian tribes. 
^'hvy will have a military escort. 

On llie 27th of February last, (he Sardinian traveller, Brun-Rollet, 
died at Khartoun, on the boundary between Nubia and Abyssinia. 
lie had penetrated all the country borderinc; on the upper Nile, and 
discovered Lake No, in lat. 12 deg., and the Bhar Keilak.orMisselad, 
which belongs to tbe western basin of the Kile. In 1855, hepuh- 
liabed in Paris Le Nil Blanc and Aourfan. 

The Englishman, Coulthard, died a terrible death, by thiret, in the 
inner desert of Australia. A traveller, Babbage, found his body in a 
thicket, and a tin cup near by, on which he had scratched a few lines 
with a nail, which made known the frightful sulTerinna that preceded 
his death. Coulthard set out with two other Englishmen, Scott and 
Brooks, who probably have perished. 

In tbe Southern Atlantic, the English Capt. Cubins believes that 
he has, within the year, found a new group of islands ou tbe track of 
Australian-bound vessels. 

But tbe great magnetic centre to which most discoverers instino 
tively turn, is still the intsrior of Africa. ' Those vast countries, 
wbicb are represented in blank on our maps, have been attacked 
from all sides — east, west, north and south. 

The renowned Dr. Ilobert Livingstone is now making an excursion ■ 
in those countries which he discovered during his loug journey from 
St. Paul de Loanda lo Quilimane. He embarked last year, equipped 
with instruments for making scientilic observations. He will first 
attempt to go up the Zambeze Kiver in a canoe, which he has named 
" Ma Eobert," or Robert's wife or mother, as the natives along the 
Zambeze have great respect for the wife and mother of a man whom 
they admire. 

The English steamer, tbe Rainbow, sailed on the 6th January, 
1859, out of Bonny into the Gulf of Benin, to explore the country 
along the Niger. Ladislatia Magyar, of Tberesiopol, in Hungary, 
who, afler tbe Hungarian insurrection, became a citizen of Brazil, 
has hit upon a rather singular but very prudent way to penelrate 
into the mysteries of inner Africa with tbe greatest pos^le safely and 
advantage. He has jtist married the daughter of the black King of 
Bihe, in Upper Guinea. He has become commander-in-chief of 
the armies of his father-in-law, and uses his authority and his 
soldiers to become acquainted with tbe countries lying in his n^h- 
borhood. 
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Jules Brapuerec, commander of the corvette Oiie, is now cuplor- 
ing the wholly unknown country throxigb which the Gaboon Uiver runs. 

The Swedish discoverer, Anderson, has travelled Ovompo, on the 
west coast of Africa, south of Benguela, in the direction of the 
Cunene River. 

On the east and south coast of Africa, two Bnjilish officers, Ctipt 
Burton and Lieut. Speke, have found and measured a great lake, 
between 3 deg. 30 min. and 8 deg. 40 mln. south latitude — not to bo 
confounded with lakes Nyassa and Ukerewe, so much talked of in 
late years. Until this discovery, there was ground for belief in a 
great central sea in Africa, strelching from 12 (leg. south latitude to 
the Equator ; but this discovery is conclusive that the great bodies of 
water which have hitherto been disi-overcd at widely distant poiota 
are separate lakes. 

The French missionary, Leo dea Avancheri), is travelling through 
the country which lies to the eastward of this great lake. The Ger- 
man traveller, Albert Roscher, has gone in the same direction, having 
left Zanzibar with the hope of penetrating far into the interior. 

Pedro de Gamitto, governor of the Porlnguese forls Tete and Sena, 
on the Zambeze, is making preparations for new explorations in Ces' 
tral Africa, of which he has already given such interesting descriptions 
in his book " MuaU Cazembe." 

Messaga, the Sardinian missionary, is now exploring the interior 
of Abys^nia ; so, also, is Bays^eie. 

The Upper Nile is the object of untiring exploration. It would 
bo strange if^ Iwfore the end of ihis century, its whole course were 
not as well known as is now that of the Thames, the Seine, or the 

Mr. McCarthy, son of the geographer, has it in contemplation to 
travel on a new track to Timbucloo from Algiers, where he has lived 
tiiese eight years. According to his plan, he will pass through Lag- 
hoult and Goleah, then make a circuit to the east to get out of the 
way of a tribe of Arabs who have been bejuggled by a new prophet, 
and then continue his journey by Ghadomes, Ghat, and Lake Tsad. 

Other travellers, also, such as Capt. Magnan, Baron Kraft, and 
Yusaufben Gallabi, are bent on discovery, starting from Algiers, or 
other northern pcnnts. Asia, too, is being explored by many travel- 
lers; but as yet we have few derails of iheir discoveries. Kriet has 
been sent by the Vienna Academy into Asiatic Turkey. Eey is 
exploring some hitherto neglected portions of Syria and Palestine. 

A Russian scientific expedition is engaged in the exploration of 
Chorasan, while a detachment of the French troops in Indo-China is 
escorting a scientific corps through that country. Many other savants 
liave received missions from the Ministry of Public Inatruclion, or 
from the Paris Museum. Beside this, the Catholic and Protestant 
mieaionaries are coming more and more to coHF^ider it a part of their 
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dntjr to Hnd home precise and comprebeosive ethoograpbic and gco- 
grapbic intelligcDce of the countries through nhiub ibuy travel. 

M. Ilocbstetter, the naturalist of the recent Austrian Scientific 
J^xploration Bxpedilion, declares, as the result of bis observalions, that 
the abundante of the remaina of extinct primitive animals Ibund in 
Australia is most astonishing. Wbile Australia has always been 
considered the newest continent, be has met there with the most 
ancient and primitive forms in Flora and Fauna, proving Australia to 
be (he oldest continent of tbe earth. While Europe had to go 
through several earth revolutions, Australia's continent, unce the 
primeval period, baa not been covered with the sea, and ha; devel- 
oj)ed itself undisturbedly. He also states, that he has fouod in He-w 
Zealand organic remains, which malce him conclude that these islands 
are of a much more ancient date than has been hitherto supposed. 

Among tbe recent publications of the Smilbsonian Institution, is a 
new and revised edition of " Directions for MeteorcJogical Observa- 
tions." In addition to the directions piven in tbe first edition, there 
have been added instructions for notinj; periodical phenomena, earth- 
quakes, auroras, etCT and special remarks su^resled by the experience 
of previous 3-ear8. This publication forms an octavo pamphlet of 
seventy pages, and is now, perhaps, the most convenient and com- 
plete work for the purpose to be found in the JCnglish language. 
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MECHANICS AM) USEFUL ARTS. 



THE GREAT EASTERN. 



The Greoi Eaileni, EteamBhip, the principle of whose e^ 
history bos been given in provions niiml)erB of the Annual of Scientific Dis- 
coverji, his, diirin)j; the past year, been fully completed. The following de- 
tailed descriptions of her roaebinor; and fittings are necessary to complete 
the record: 

The motive agents of the Great Eastern ara paddle-wheels and a screw. 

Puddle -Wheeh. — Jiie paddle-wheels ai« fifty-six ibet in diameter, and 
their weight ia one hundred and eighty-five Ions. Proiislon has been made, 
when the ship is deeply laden, for reeling — that is, drawing in the floats — 
ten feet, although, as every float would have to be treated separately, it is 
not llhely U will be made much use of. The floats are thirteen feci by three 
ftret, and thirty In nnmber to each wheel. The wheels are connected lo the 
engines by IHction-straps, so that they can be disconnected at any time. If 
it Klionld be neeessary lo use the screw by itself. The for^ngs connected 
with the paddle-wheels are of the following weights and dimensions : Two 
p;iddle-cranks, each seven feet between the centres, and weighing, when 
forged, eleven and a half tons; when finislied, ready for patting on to the 
l^lmfts, seven tons four hundred. The paddle-shafts, each thirty-eight feet 
long, and weighing thirty tons. Wo have next the large, intermcdiafe 
crank-shaft; its depth of throw Is Ave fDel one incbj lliicknoas, two feet 
nine Inches; greatest diameter, two feet seven inches; length over oil, 
lwcn(y-ono and a hnlf feet; weight, thirty-one tons. The two fViction- 
«r;i|iH, tbr disconnecting paddles, are each ten ftet inside diameter, afid 
unccn Inches thick; and the weight of each Is nine tons twelve hundred 
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PiidiBe-Wliefl Engines. — lb« engines for the padclIO'Wheela, which were 
deEi(^icd and bail! by Mr. Scott Russell, are oscEllaling engines, of Ibe fol- 
lowing dimensions: 

Komlml horse power, 1009 

Number of cylinders, « 

DisHKler of neb cylinder, ' . Tl in. 

Lenjttb otttroke, 14 ft. 

Strokea per minule, U 

The weight of one of the cylinders, inclnding piston and piston-rod, is 
Ihirty-elght tons. Eaeh pair of cylinders, wllh its crank, condenser, and 
air-pump, forms in itself ft complete and separate engine, and each of the 
four cylinders is constructed eo as to permit instant disconnection, if re- 
qnired, from the otherthrec; so that the whole form a combination of four 
engltics, complete in themselves, whether worked toiccllier oi' separately. 
The two cranks are connected by a frlclion^^lutch, so that the two pairs of 
engines can l>e connected or disconnected at a moment's warning, and by a 
Bingle movement of the hand. The engines are provided witli expansion- 
valves, throttle-valves and governors, ail constructed on the most Improved 
principles, and arranged for working in the most cfHcicnt manner. Tiio 
combined puddle-engines will work np to an loditntor-iiowifr of three thou- 
sand horses of thirty-three thousand pounds when workiii(t eleven strokes 
per minute, with steam in the boiler at fifteen pounds upon the incli, and 
the expansion-valve cutting olf at one-third of the strobe. But all Ihc parts 
of the engines are so constructed and proportioned, that they will work 
safely and smoothly ut eight strokes per minute, with the sleam at twenty- 
five pounds, and full on without expansion (beyond what is unavoidably 
effected by the slides), or at sixteen strokes per minnte, with the steam In 
the boiler at twonty-fivo poanda, and the expansion-valve cntting off at 
one-fourth of the stroke. Under these last-named circumstances, the pad- 
dle-ongines alone will give a power of about Ave thonsand horses. 

Paddle-Engine Boilers. — There are four bolters for the paddle-engine, 
Boyenteen feet nine inches lonfe seventeen (Bet six inches wide, and thirteen 
feet nine inches high, each weighing about OCiy tons, and containing forty 
tons of water. They are tubular boilers, manuficiured of wrought plate- 
iron, with brass tubes of three inches diameter. There are ten furnaces (n 
each boiler, five on either side, and two boilers in each boiler room. Each 
holler room Is supplied wllh air by four ventilators or shafts, seven feet 
long by five feet wide, which go up to the upper deck, where lliey are grated 
over, and np two of them there are gangways, one to each stoke-hole. 
These paddle-boilers are In two distinct sets, and each set Is equal to supply, 
with steady, moderate firing, steam for an indicator of one thousand eigiit 
hundred horsepower; though, with full firing, each set of two gives steam to 
the amount of two thousand five hundred horse power, or five thousand 
horse power in all. 

27ie Scnw-Pn^br. — Tim screw-propeller, which is twenty-four tect in 
diameter, and forty-four feet pitch, is by far the largest ever made. lis 
Ibur tlins, which were cast separately, and afterwards fitted into a large east- 
ii-on liosB, have been "compared to the bladc-boncs of pome hu(» animal of 
the pre-Adamlte world. The weight of the screw is tliirty-six tons. The 
prnjicller-Bhafl, destined to move the screw itself, is one hundred and sixty 
l«et in length, and weighs eixiy tons. The after-length of this shaft, foriy- 
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ecven feet long nnd weighing thirty-five torts, was mnilo nt thn LiocOcI.l 
f')r|;c. 'i liis portion of tlio eliafl:, the heaviest pipie of wrou^'lit Iron In ilio 
ship, wiu manufiicturcd this enormoaa len^h In order that the junflion of 
it with Che remaining ponluna Bhoald not interfere witli the floor of the nfier- 
cabins. The other tenths of the propel ier-shaft, conslglinR of different 
pieces, each twonQ'-Dve feet long and sixteen tons weight, were made in 
London for Messrs. James Watt & Co., the builders of the Ecrew-cngincs. 

The Si^rew-iinfiiBes. — The Ecrew-en)^ncs, designed arid Imllt by Messrs. 
Watt & Co., aj;e borizotital direct-acting engiuoB of — 

KomiDBl home power, 1600 

Knmber of cylinders 4 

Diameter efeach cylinder, 84 In. 

Length of stroke, 4 ft. 



They are the lar^t ever made for marine purposes; and, aa is the case 
with the paddle cylinders, each of the four is in itself a complete and sepa- 
rate engine, capable of working qnite independently of the other three. 
The combined screw-engines work up to an indicalor-power of four thou- 
sand five hundred horses of thirty-lhrce tliousand pounds, wiien working at 
forty-five strohea a minute, with stcnni in the boiler at Hftccn pounds, and 
the expansion-valve cutting off at one-thli-d of the stroke. They are, how- 
ever, made to work smoothly, either at forty strokes per minute, with steam 
at twenty-livo pounds, without expansion, or at (ifty-flvo strokes a minute, 
with the expansion cutting off at one-fourth of the stroke. Under these 
circumstances, they will be working at the tremendous power of eix thou- 
sand flic hundred horses. 

Semo-Engtne Boilers. — The boilers for these engines are similar to those 
fbr the paddle-engines, but a trifle larger and heavier. They are ten in 
number, nnd the whole are so arranged that all or any of them can l>e used 
with either set of enslncs. The weight of the screw-engines and l)oilcrs is 
one thousand five hundred tons. To comiminicate tietwcen the different 
etoke-hoies and engine rooms, there are two perfectly water-tight tubes, six 
feet high and four feet wide, running through the ship, the openings Into 
which can be closed by water-tight doors. Throagli one of them the va- 
rious steam-pipes go, and the other is used as a passage for the engineers 
and stokers. There are ten donkey-engines to pump water Into the boilers, 
and two auxiliary high-pi'essure engines of seventy horse power, working 
with forty pounds; bat these, as with the other auxiliary engines, are ninde 
to work at sixty pounds. Both these, besides having to do all kinds of odd 
jobs about the ship, snch as work the capstans, attend to the drainage and 
water supply of the ship, etc., are connected with the screw-shaft almft the 
onlinary disconnecting apparatus, so as to enable them lo drive the screw, ir 
ne<essary, when disronncttod from its main engine. It will thus bo seen 
tliat the paddle and screw engines, when working tc^ther at their highest 
power, will exert an effective ibrce of not less tlian eleven thousand flvo 
hundred horse power. 

Thf Coal Btmlrprs. — The coal bunkers are on either side, above and bc- 
tvrcen the lioilers, and are capable of containing about twelve thousand ions 
of coal. The distance lo Port PhtDp, Austrnlin, is nearly twelve thousand 
miles, which, at the rate of eighteen miles per hour, would take thirty days 
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to accomplish. The eaiimntcrt mnsamption of coal per day of twenfy-foar 
hours is about one liunilrcd and eighty tons. Therefore, Eome live llioiia:tnd 
Ions would be consumed in the outward voyage. 

The Mails, Rig^ng, etc. — A writer obflerves that, " Wo all know, even on 
R calm diiy, what a wind meets tho fiice looking out of a railway train goiiii; 
at that pare; and, consequently, it can be understood that sails, except mi 
extraordinary occasions, would act rather ae an impediment than as an os- 
Bisianco to the Ehi'p's progress. It is not probable, thercibre, that they will 
l>e much resoned to, except for the purpose of Bteadying or of helping; to 
Bleer her." In case, however, of a etrong wind arising, going more Itinii 
twenty-lire miles an hour in the direction of her coarse, she will be pro- 
vided with six masts, fire of them iron, the aflcr-mnst wood. The lir<t, 
fifth, and elxlh, are two feet nine inches in diameter; the second, third, and 
fourth, are tlireo feet six Incbes The second and third carry square sails, 
and all carry forc-and-afl sails. The standing rigging Is sercn and a hulf 
inch wire ropo, except for the sixth masi, which is hemp rope. There is 
not to be a particle of iron about this must, for it is intended to carry a com- 
pass on it. Tiie quantity of canvas that can be set is about six thousand 
five hundred square yards. 

The Oreai Kastem is to carry no bowsprit, and no sptit-sail. The writer 
quoted above suggests that " the reason for Ihis departure from the ordinary 
rig >3 (0 avoid her plongblng too deeply in the sea. Her bow is also without 
a figure-liend; and this peculiarity, lOKCther with her simple rig, gives her 
the appearanco of a child's toy boat. If beauty is nothing more than fit- 
ness, this form of bow is undoubtedly the most beautiful." 

The ship is fitted witii Brown's patent capstans, and they arc so arranged 
that they can bu worked either by hand or steam. Tbcre are three forward 
and two aft. The bower chains ore two inches and seven-elghllis In diam- 
eter; each link weighs seventy-two pounds, and each cable will be one hun- 
dred and twenty falboms long. The four large bower anchors are seven 
tons' weliEht each, Trotman's patent. In addition to these, there are two 
smaller anchors at the bows, each weighing fire and a half tons, and two 
at the stem, each weighing six tons. The bower anchors of the hu-gest 
man-of.war weigh five tons. There are six hiiwse-holes forward, and four aft. 

The anchors, with Ibeir accessories, would alone form the cargo of a good- 
sized ship. These, together with their stocks, weigh upwards of fifty tons. 
If we add to this, ninety-eight tons jbr her eight hundred fathoms of ebain 
cable, and one hundred tons for her capstans and warps, we shall have a 
total weii;ht of something tike two hundred and fifty tons of material dedi- 
cated to the sole purpose of making fast the ship. 

Tlie mdder-post and frame, which wecv l'or{;cd In one piece by the Lance- 
field Company, are of the following weights and dimensions : The post is 
eighteen hichcs diameter at jonriial, and the weight is twelve and a hulf 
ions ; the upper part of the post is five tons additional, and the rudder-luind 
i)nd cover are four and a half tons; the total length of the rudder is sixty- 
two ftet, and the total weight is twenty-two tons. 

AixomrrnxJalioni for Paasengers, Cunjo, c(c. — The Great Eastern is de- 
signed to carry eight hundretl first-class, two thousand second-class, and 
one thousand two hundred third-class passengers. Independently of the 
ship's complement, making a total of four thousand gnosis. For the ac- 
commodation of tliese, whole streets and squares of apartments have been 
constTDCted. The first thing that arrests the attention, on descending Into 
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the saloons, is the handsome and roomy enirani:as and the spndonn eialrf, 
so unlike Ibe crumped-up companion and staJr-way so often found on board 
ship. The flrst-class saloons and sleeping cables are in tlic fore part of the 
centre of the vessel, tiie second class abaft them, and the third class still 
fhrther aft, which arrangement la thu reverse of that gcnerolty adopted. 
The largest saloon is nearly one hundred feet long, ihlrty-slK feet wide, and 
lliinecn feet higb. Above it are two other saloons, one above sixty feet 
tonp;, and a smaller one, about tweflty-four f^t long: both are twcnty-flvo 
feet wide and twelve leet high; the smaller of the two is for a ladies' 
cabin. The sleeping cabins are abont fuuitecn Teet long by seven or 
eight feet wide, by seven feet four inches high, — quite large rooms; catb 
room is ventlhited by two brass scuttles of fourteen Inches in diameter. 
There are, tiesidea these, six other saloons, with tlieir different sleeping 
cabins, all of the same height as those we have described, and nearly as 
large. The total length thus occupied by tbo eabjns is three hundred and 
ten feet. 

The separate compartments into which the hotels for the accommodation 
of passengers are divided, are as distinct from eacli other as bo many differ- 
ent houses; each has its splendid saloons. Its bed-rooms or cabins, its 
kllchen and its bar; and the passengers ate no more able to walk -fVom 
the one to the other than the inhalillnnts of one bouse can commnuieate 
through the parti-walls with ihclr next-door neighbors. The only process 
by which visiting can be carried on, is by means of the upper deck, or main 
thoroughfare of the ship. Tbo saloons, together with the slecplnd; apart- 
ment, extending over three hundred and fifty feet, are located in the middle 
instead of extreme aft, according to the usual arrangKmcni. The advan- 
tage of this disposition of the hotel department must bo evident to all those 
who have been to sea, and know the advantage of a snug berth, as near as 
possible to the centre of the ship, where its transverse and tongltudliial axes 
meet, and where, of course, there Is no motion at all. The passengers are 
placed Immed lately above the boilers and engines; but the latter are com- 
pletely shut off ft-om tlie living freight by a strongly arched roof of iron, 
above which, and below the lowest Iron deck, the coals are slowed, and pre- 
vent nil sound and vibration fhjm penetrating to the inhabitants in the 

Tliere ore two largo holds, devoted exclusively to cargo, one at each end 
of [lie cabins. They are t)oth sixty feet long, and are the whole depth and 
biiiadtb of ihe ship; each Is capable of holding one thousand tons of cargo. 
The iota) quantity of space appropriated to cargo will be regulated entirely 
by rircunislances. It would be quite easy to stow six thousand tons in [he 
hold and vaiioos other nnnppropriatcd places. Thu crew and officers are 
bcrlhcd forward. The captain has a splendid suite of rooms, within ensy 
(liiitance of the paddle-boxes, 

Tlie Oreof Eauiera has twenty ports on the lower dock, each five feet 
sc)unre, to receive railway wagons. She has also sixty ports on each side, 
two feet six inches square, for veotilation, and an abundance of dead-lights. 
The lower ports are elxicen fcei above the water when the ship Is loadol. 
The bulwarks are nine feet six inches high tbrward, and slope down to 
above five feet high amidships and aft. The massive wrought-iron deck is 
covered with teak planking, placed about six inches distance fVom the Iron. 
The weight of the whole ship when voyaginjr, with-every contemplated article 
and person on board, is estimated at not less than twenty-five thousand tons. 
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WIITAKS' 6TEAUEK.* 

The InTGntor of this corionfl Teesel has, etnee her flrel conslmction, in- 
creoBcd her lenji^h and sharpnesi, nniU she Is now 311 feet lonR, and abso- 
lutely pointed at both endu. Her breadth o( bcani, or diameter (fur she is 
perfectly round), is the same as at first ~ 10 feet. The urealer length and 
sharpness have augmented the speed, and have luci'eased the cleanness of her 
movetnont, nntil improvement on the latter point secnis hardly possible. 
The objects which Mr. Winans seeks to acromplis]! in this form, are precisely 
those which the projectors of the Qreaf Eastern hope to attain in that form, 
to wit. avoidance of motion, and capacity for uninlerrnptcd application of 
the molive pover, by which great average speed will be obtained. The 
Winans steamer is desisjned to go Ibrough the waves, thus avoiding the toss- 
ing which the vast proportions of the Great Easieni arc intended to remedy; 
and her propelling wheel, being midship, and of the fttll size of the vessel, 
must always be one-half submerged, and therefore in a condition to receive 
the fall working power of the engines. If she rolls upon either side, or 
plunges through a wave, her propeller can never be less (though often tnuch 
more) Ihnn half submerged, — Us ordinary condition In smooth water. 

A lonespondent of the Portland Argas, thus describes an experimental 
trip in this vessel, down the Potomac, a distance of seventeen miles and back. 
" The time occupied in this trip of 34 miles, was just EJ hours from the time 
(he fastenings were cast otf from the wharf until she was again at her moor- 
ings, and we upon terra firma. The performance of this marine locomotivo 
(for such ll may appropriately be styled.) was admirniilo. When she started, 
her steam was not'np, and, for a mile or two, she moved rather slowly 
through the smooth water, scarcely appearing to disturb its surface, or to 
give any indication, by Jar or sound, that there was a sleam-engine on board. 
But the revolutions of the propelling wheel gradually became quicker, and 
her speed greotcr, unlil it reached the rale of about 16 miles an hour. StiU 
there was scarcely any perceptible jar ftom the machinery, so perfectly was 
IE adjusted, and the disturbance of the water by the passage of the vessel 
was marvellously slight. So clean, indeed, was her movement, that a skiff 
would scarcely have felt any agitation In crossing her wake." 

BISHOPS FLOATING "BOOM DERRICK." 

This derrick, the Invenlltm of Albert D. Bishop, of New Toilt, has been 
for some (Ima before the American public, but has only recently been intro- 
duced Into England, During the past year, however, a single machine has 
been exhibited on the Thames, at London, wblch is reported capable of lin- 
ing a thousand tons at a pull. Its construction is thus descrilMd by a corre- 
spondent of the N. Y. Tima: 

The machine consists, first, of a flat-bottom<<d boat of 257 feet In length, 
imd 90 feel beam, or about the length of an ordinary steamship, and 13 feet 
broader than the Great Eastern. The depth Is 14 feet, the draft of water Is 
only 4 feet, the how and stem are sharp, the ground-plan is rhomboidat, and 
resembles a compositor's type-case, bdng divided into 87 water-tight depiui- 
nenu, 14 feet square, extending from the bottom to thedeck. The whole of 
<f heavy boiler-iron. Bulwarks, some 7 feet high, suiround 

• See Annuai of Sneiuifie Dixoterg, 1859, p. 4T. 
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I1i(> (leth. In tlM centre of Ibc deck, lenfrtbwiac. and ni^ar one ilde of tho 
vessel, is erected a, pier, at the top of tt'liicli is a liooin cxiendlns over rho 
water on the Gidc where the weight is to t>e lifted, and over iho duck on iho 
o^hcr side. The pier and 1x>oni resemble a cross, and consliiatc the derrick 
pruper. A trrougbt-iron arched truss, of 65 tons weight, passes fVom Btcm to 
stem; iwotrussesof 50 tons each cross the dork diaRonolly, and two more im- 
mense trusses pass under (he lei;^ of the derriek. The object of them all is ro 
distribntethe weight of the derrick and its load equally over rhe wliole deck, 
nnd to enable the vessel to resist (he leveraj;j:e of the derrick. The pier is 
composed of three wrougbt-iron Ici^s, forming a (ripod, eacb 60 feet high, 
and weighing, together, 65 tons. They are snrmounted by a horizontal plate, 
or disk, near the edge of which Is a trough filled wlili cannon llalla. A sim- 
ilar plate rests on the balls. On (be top plate lies the boom. The bnlls be- 
tween the plates are simply rollem, so that (be lioom can swing round like a 
crane. To Illustrate Its action, pbicc a row of marbles all round a dinner. 
plate, in (he groove or depression near Its edge; put another plate, bottom n|)- 
wards, on tho top of the marbles ; the top plate can ihen bo revolved around 
Its own centre with very slight tViction, under a great weight. Tlio boom, or 
cross. U a girder of wrought Iron, ISO feet long, projecting GO feet each way 
fVom the pier, and weighs 80 tons. Surmounting thelMom is a king-post, or 
cylinder of wrought iron, GO feet high, 7 feet In diameter, and weighing GO 
tons. From its lop to the ends of the boom extend massive Iron cables. Tho 
end of Che boom over the deck is fastened directly to (he deck by cables 
when mere lifting and no swinging Is required. Bat when weights are lo he 
transftrred from the sea to tho deck, or (hence to tho dock, those cables fVom 
the boom ore fastened to a ear which runs on (ho underside of a circular rail- 
way extending roand and fastened to the legs of the tripod or pier. As the 
boom swings, the car rolls with it. Suspended in a row from (he other end 
of the boom are 10 sets of gigantic, iron fbur-fbid pulleys. The chain cables 
working in them pass along the boom over fixed rollers down (o the deck, 
and under similar rollers along tho deck, to their ton respective " crabs," 
which stand In a row on Che side opposite to (ho derrick, and by which they 
nre hauled in. All or a part of tho pulleys or lifters may be worked at once, 
as circumstances require. The crab is a massive IVame, holding a windlass 
consisling of a shaft alluchnblo by a clutch to tho main shaft fWm the en- 
gine, and two other shafts so geared to the first (hot they move more slowly. 
The two last shafts are simply grooved rollers, a foot in diameter, standing 
say four feet apart. The pulley-chain passes around the pair of rollers (not 
each roller separately) several tiroes, and thence into the hold bolow, but Is 
not fastened to the rollers. The chain has such great friction on tlio rollers 
that It will either raise the weight, stop the engine, or break, — it cannot slip. 
If the ordinary windhiss were used. It would have (o be of Immense diameter 
to hold several hundred feet of chain, while, If the chain were lo wind upon 
it in two or more layers. It would jerk, bind, and give trouble generally. The 
two rollers revolve with and upon tho periphery of (ho wheel which drives 
them, so that their rolling friction is reduced to tho minimum. Altogether, 
these crabs are extremely well designed and adapted. In the middle of Iha 
vessel, and attached to tho shaft moving all (ho crabs, are (wo oscillating 
steam engines of thirty-horse power, each with Barran's cop-surface boilers, 
tho latter being under the deck. 
So far. we have i 
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few hundred tons hnd been exerted, our hu-rc 

the nunkcn eLlp sticking in tlio mud as before, llcru tonics iu Ibc chief fea- 
ture of itie improvement. The entire hall, as we Iibtb seen, is a honey- 
comb or water-tlirbt compBTtracnts, — those on the side opposite the dcniclc 
belns; capable of holdlnii 1700 lona of water. Two pair of steam pumps, 
of two tl.'ct stroke above each, capable of throwing 60 Eons a minute, fill up 
thcac companmcnts from Iho sea, as fast as ttio strain on the pulleys increases, 
Ko that the sunken vessel on one side, and the watet^^ella on the other, just 
tiulnnce each, and the emptj- compartments nuder the derrick hold tlie whole 
itiaes afloat. The eiitlre draft of water in this case will be only nine feci. 
Tlie pumps also throw out the water as the strain decreases. One of thetr 
most useful offices will be to Irec stranded ships. 

How to propel this great eruflwas not a simple question. There not being 
draft enough for either screws ot paddles, an old device was rejuveuatcd, 
viz. : On each side two skeleton drums, resembling two paddlc-whecL), wcro 
placed, one near the bow, and the other near the stem. Over these pass 
endless chains, on which are secured the floats or paddle-boards, some twon- 
ty.four being Immersed at a lime. So the vessel crawls like a centipede at 
the rate of seven knots an hour. The four propelling engines are of eighty 
horse power each, and are entirely under the deck. It is evident that this 
craft cannot be easily wrecked, for its width will prevent it^ capsizing; and, 
although seas may sweep lis dock, they cannot break through nor strain it, 
for the entire hull is a ^rder of almost immeasurable strength. Should It 
collide and 1111 half its compartments, the rest will keep it afloat. 

It having been Impossible to secure a large vessel near London, on which 
the Riant could try its hand, its only experiment has been the lifting of a 
couple of smaller ones. Sis of the pulleys were secured by chains, fonninj; 
a cradle, under an old bri^ of 300 tons, weighing some 370 tons, and draw- 
ing some ten feet of water. In fourteen minutes it was raised about twenty 
feet in the air; the engines making nlnely-fonr revolutions per minute. A. 
small iron steamboat, weighing sixty tons, was then nm underneath, and at- 
inched to the suspended brig. The engines being again started, both vessels 
were raised high in the air, presenting a singular spectacle never before wit- 
ncsscd. The derrick sank but thirteen Inches under this Increased l)ody of 
335 tons. Tills is, perhaps, the grealestwelghtever raised at a dead pull. The 
machinery is so arranged as to be quickly and easily handled by a few men, 
and the entire demonstration on ihls occasion was satisfnetory. 

The method of raising a sunken ship would be as follows: The derrick l)c- 
ing on one side of the ship, an accompanying steamer takes out two chains, 
and, dropping them so wide apart as to embrace both stem and stem of the ^ 
sunken ship, returns them to the derrick. A new inetmment here conies into 
use. It is a bar of iron five feet long, with large holes In both ends, and a 
pear-shaped mass of Iron, weighing a ton and a half, suspended fVom the 
middle. Both chains having been passed through one of these " divers," at 
one side of the sunken ship, and through another at the other side, both 
divers are dropped to the bottom, and tend to draw together, and hold tlio. 
chains under the ship. By hoisting more on one chain than on the other, 
one end of the ship may be raised a little, and the slicking of the mud tfms 
overcome by a great Icvcrnge. When one end Is raised, the other chains are 
similarly slipped under, without the aid of living divers, till they form a cra- 
dle under the ship, which is then lifted bodily, the pressure of the water of 
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conrse asEietlnfr, till it reaches tha Borface. It is iUfn either pamped out, 
cai-ccncd, mude ti)i;lic and eel afloat, or heht up anil loivcd Into ten or twelve 
feet of water, or if it weigh le«a than 1000 tona, is deposited on the doi'k. 

The measurement of the great derrick is SDOO Cong. lea cost was S'iSO.OOO 
~i-qual to tliat of a flrsC-class Soond or North Blver steamer. 

Tlie steamer Ericston, of KOO tons, which. It will be reraetnborcd, sunk off 
Itic Jersey coast some years since, was Ufled Co the surface of ihe waler by a 
dcrviek of only 300 tons capacity. Bat the great derrick, with a capacity of 
1000 tons, will raise to ibe surface the largest ship ever sunk, pump It out nt 
the rate of 60 tons of water a minule, and hold It faat till It is either put inro 
flonrlng condition, or strippedof its valaables. All it requires Is a good hold, 
and this It can get, deeper than divers ever sounded. As lo ordinary voasels 
of 300 or 400 tons, whose actual weight would be within the capacity of 
tlic great lifter, it would simply pick them up from tho Ixitlom, carry them 
ashore, and land them high and dry on tho dock. 

ESrEKIUENTS WITH SCREW-PROPELLERB. 

A series of experiiDents with screw-propellers has recently been mode 
in England, with a view merely of testing tho relative qualities of tho com- 
mon screw wllh Griffith's propeller. The common screw used by tho British 
Admiralty, consists of a sixth part of tho whole belli; Griffith's propeller 
has a spherical central base, one-tblrd tho diameter of the screw, with the 
blades made tapering. The driving surface of the fbrmer is at the extreme 
ends of the blades; that of the latter lies towards the centre, nearest the 
sphere. 

The first trial was with a common screw, which hod a diameter of ISttet; 
the speed oWained was irS23 knots per hour. On a second trial, with its 
diameter Increased to SO feet, the speed was 11'82G knots ; but there was a 
great increase of vibration. The leading comer of eath blade was now cut 
off, and on the ihhrd trial, with this change, a spce^l of 12032 knots was ob- 
tained. Both comers of Ihe blades were now cnl olT, and a fourth trial made; 
but even with a greater number of tcvolutlons, less speed — ]2'012 knots — 
was secured. The highest speed was therefore achieved wiib Ihe leading 
coi-ner of the screw cut off. With a Griffith's propeller of SO feet diameter, 
and 32 feet pitch, the first trial gave 11081 knots per hour; on a second 
trial, with an alteration of pitch lo 26 feet 5 inches, a speed of 13*309 knots 
was the result; on a third trial, with a still (briber reduced pitch, and 43] 
revolutions per minute, (bore was mnch less vibration than on former trials, 
but the speed was only 13*158 knots. 

It was found during these trials that the leading edge of the screw Is the 
part which affects the steering of a vessel most, and causes the greater part 
of Ihe vibratory action. It was also demonstrated that an increased diam- 
eter of the common screw was belter than an increased pitch to reduce Clio 
speed of the engines, with an augmented speed In Ihe vessel; but it had the 
ctfect of promoting tho vibration, which Is an evil to be avoided, if possible. 
By increasing the diameter of the Griffith's propeller, additional vibration 
was not expeijenced, because Its chief acting surface is not at Che extremities 
of the blades. These osperimenta seem to have established the face, that a 
propeller having a sphere at its central portion, combined with tapering 
blades-, gives better results with Ices power than the common eccew-pro- 
pcller. 
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A conlm[tlec or the British Association for the Advancement of Science — 
of wliitli Sir. FnirlKiim was chnirman — appointed to consider liio attovo 
subject, at tbo meeting; for iS-'S, recommends tliat all tlie ownei's of sleum- 
Bliips adopt means to register tlicir efficiency. Tiio rule whlcli tliey lay 
down for testing vessels, ia, to multiply lbs cul>e of tlie speed by Ibe sqnaro 
root of the cube of the displHccment, and divide the produce by the cou' 
sumption of fuel per hour In hundred- weights. Thus, if a steamer. A, pcr- 
formed a voyage of 7300 miles in 653 hours, on an average speed of 1101 
knot.', and the consumption of coal was 47 cwts. per hour, nnd ilie mo.in 
displacement 2934 tons, — the coofflclent of dynamic duty indicating the 
meiitH of tbo performance would bo — 

(11 04» X <Z»S4)} -r 4' - IISTO. 

Suppose another steamer, B, having a displacement of 810 tons, average 
speed ]2'78 knots per hour, consumption of coal 50'3 cwts., then the coeffi- 
cient of duty is— 

{IS 79B X <S«J} -^ 60-8 - 8698. 

In the Srst ease, A performs as much work with 1 cwt. of coal as B with 
1 1-lGtb cwts. It is only by computing the amount of coal used, ivlth the dis- 
placement of the vessel and lis speed, that we can arrive at any data regard- 
in;; the efficiency of eleamers. The cause of superiority in one vessel may 
be in its form, or Ibe machinery; but, whatever it may be, there a no possi- 
bility of Ending this out, unless the displacement, speed, and coal consumed, 
are known. A series of statistics of the performances of steamers under 
■ sach a test, would lead to a close investigation as to the causes of superiority 
in one over another, and ihe result would be a general adoption of those 
improvements by which the advantages were secuicd. At present there are 
sieamcis which do the same duty as others with one-fonnh less fnei ; hut no 
person can really tell whether this Is owbtg to their models, or machinery, 
or some other cause. 

WIARDS PATENT ICE-BOAT. 

This Is a Bteamboat on ranners, intended to navigate the Northetn rireie 
and takes In winter, when closed with ice of snfHcient thickne's to snpport 
Its weight trith safely. It Is constmcted with a waier-tigbt hull, so Ibat in 
case it should break ihroagh the lee, or come to open places in the river, it 
will float on the water without harm to Itself, cargo, or passengers. We 
copy the following fVom a pamphlet on the subject, written by the Inventor: 

" It is safe to say that not less than twenty -two thousand miles of Ice-i'oad 
are embmced within the limits of the United States and Territories. In 
addition to this immense field, there are still others in the British Provinces 
and Ihe north of Europe. By means of the ice-boat, icmoie regions of our 
country, shut out In winter, will be brought Into constant connection with the 
cities of Chicago, St. Lonis, Washington, New York, and Boston. 

" In the winter of l&j8-9, 1 constmcted, at Prairie-du-Chien, my first Ice- 
boat. It was my intention to have It completed In time to make a trial oCita 
speed upon the ice of the Mississippi lUver, between Pralrie-dn-Chlen and 
St. Paul, in the spring of 1859; bnt In this I was disappointed, by the reason 
•f tha braaklng up of Iha Ice in that rivar a month eadier than atnal. Th* 
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boat, howerer, wna completed, and Is BeTenty feet In lonjjth, twel« ftet In 
■width, and when resting upon the water, loaded, dinplares about one foot In 
dejitli of water. Its upper part is aimllar lo a railroad ear, and Is warmcJ by 
steam. It will accommodate one hundred passengerB. It is propellt-d by an 
oiiglne acting on a single driving-wheel. Adhesion is given to Iho wheel hy 
means of penetrating or-sbarp flaoifes. Its velocity is controlled by a sTcam- 
biake. The runners are so a^josted that it may be made 10 mn throiiah 
snow 6ve fbet deep. The cabin of the boat Is twelve by forty ftct, and I 
estimate its weight, when loaded with passengers and flight, at twelve tons. 
It ia my firm conviction (hat Ita ordinary speed will be from twenty to forty 
miles, and on clear, Eolid ice, its speed may bo Increased lo from forty to 
eighty." 

THE NAPOLEOM DOCKS AT CUERDOCBG, FIIANCE, 

The naval works at Cherbourg, France, recently completed by the French 
Government, after having been in the process of constraction for seventy 
years, at a cost of £13,000,000, are of the most gigantic description. In gen- 
eral terms, the breakwater may be described as presenting a mass of rubble 
stone, having a slope, from the bed of the sea lo the level, of nearly 22 ftet 
iJeiow high-WHier line of spring tides, towards the roads, in the ratio of one 
of basetooneinheigiit (Itol). Thotopofthc mass then has a much moro 
gentle inclination ; for, in the width of 191 ftel, its inner summit attains the 
level of 15] feet below hl);h-water line, and there It stops against a wall, 
almost vertical, rising 7 feet above the same high-water line, ordatum. There 
is a level platform at this height, of SOJ feet wide on the eastern arm, and 21 
Itet wide on the western arm; and beyond It there Is a solid masonry para- 
pet (about fl feet high, and rather more than 8 feet wide) towards the son. 
The outer line of this parapet is, in fact, in the conlinuntlon of the sea face 
of the wall, and (he latter has been built of coarse and dresi^cd masonry, 
laid with the greatest care, and composed of Ihe very best materials, upon a 
general bed of hydraulic concrete, 5 feet thick, hiid over the loose rubble 
hearting. The bottom of the concrete is atraut 39 feet Ik-Iuw datum. Be- 
yond the edge of the masonry which protecla the foot of Ihe vertical wall, 
the tap of the rubble hearting of the breakwater has assumed a slope of 1 In 
10 towards the open sea, under the Influence of storms. This slope contin- 
ues antU the top line has descended lo 47 feet below datum, and thence it 
continues to the bottom, at the rate of U to 1. 

TJie small materials used in the hearting of the breakwater are naturally 
exposed to be displaced by storms. Of late, however, a very effectual mode 
of protecting the sea slope has l)een adopted, conslsiing of huge artificial 
blocks, cubing not less than 36 yards, placed upon those portions of Ihe 
lireakwater which are most exposed to the effects of the Bca. These blacks 
:uc composed of rubble masonry and of 'Portland cement mortar. 

Retummg, however, lo the conslderalJoh of Iho general plan of theso 
offensive and defensive works, we find that there Is, at the apex of the angle 
formed by the meeting of the two branches of the broakwaler, a large cen- 
tral fort, having a total development of about 509 feel, measured on liie 
Inner line of Ihe parapet, which forma a very flat somi-elllpse. Behind ihls 
battery there la to be rnised an elliptical central tower, mcasHring 225 feet on 
the major, and 121 feel on the minor axis. A casemaled fort, of about 190 
feet front, is lo bo formed on the western or longer branch, and two large 
dicnlat forta aro placed al the extremities of the breakwater, — that of lb* 
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eastern end being 100 fbet in diameter, and that of the wcsiem end about 133 

feet in diameter. 

The military port of Cherbourg conBiats of an outer harbor, 7761 feet long, 
by (Xii feet wide, with a tainimam depth of water of 56} feet. The channel 
at the entranco a 306 feet wide at Ihe narrowest point, and is usually 330 feet 
wlJc. The cost of this outer harbor was eetimated-at nearly £689,000, Be- 
yond ft, and Fommunicatini; with it by meane of a. locli of about 130 feet 
long, and SS feet 7 inches wide, is a floatini; basin 057 feet long by 712 feet 9 
Inches wide. There are on the opposite side of the outer harbor to this float- 
ing basin, four fine covered bxllding-slipa for 130-gaQ ships, and a graving 
dock close by a caisson, besides some uncovered slips for bailding Emuller 
classes of ships. The build ing-elips for vessels of the line are 383 feet long, 
by 78 feet 8 inches wide. The graving -dock is 245 feet lon^, by about 78 feet 
wide, with a depth of water over the sill of aboulQT f^et S inches. 

The inner Boating harbor has been Inau^nirated. It is parallel to the first 
floalini; basin, and will communicate both with tlio outer harbor and Ihe 
basin. It is about 3788 f^et long by about 1313 feet wide, and ia entiretr 
excavated out of the solid rock, — a member of the transition series, ex- 
tremely hard and tough. All round this marvellous ehect of water U a seriei 
of gravingKlocks and build iug-ali pa, of remarkable beauty, so far as we may 
Judge of them by their present state, at least; and Immediately beyond the 
quays ore tbo various magazines, sloreliouses, eaU-lofta, shops, etc., which, 
when complete, will render Cherbourg one of the most complete arsenals In 

THE VICTORIA <ST. LAWREKCE) TDBULAR DKIDGE. 

The present year will witness the rompletion of, perhaps, the greatest 

engineering work of our time, vii,, that of the great bridge across the river 
St. Lawrence, of which the Britannia Bridge over the Menal Straits proves 
to have been but the precursor, as to Americans it will hereafter seem but as 
the shadow. The enterprise has been carried out under the auspices, and as 
a part of the "Grand Trunk Railway," which forms the connecting link 
between Montreal and the United States. In order that this rond might be 
kept open in winter, a bridge across the St. Lawrence, near Montreal, was 
absolutely necessaryj but the Uifflculties of crossing the river at this point 
seemed at first almost Insuperable. Its width, even at the most available 
point Is very fbrmidable; its current is very rapid, its depth not insignificant. 
Besides this, the navigation of Ihe river, not merely by steamboats and other 
veasels, but by enormous timbnr rafts, had to be provided for; ao that uu- 
usoal elevation, and unusual width between the piers, were both required. 
There was another obstacle, more formidable — far more foi-mldablo — than 
nil. In the winter season, the St. Ijiwrence presents a field of Ice from 
three to five feet thick. Whilst it is thus frozen, the river rises sometimes as. 
much as twenty feet above lu summer level. This rise of water might be 
provided for; but how was accident to be avoided, at the annually recurring 
period when the breaking up of the Ice, with almost resistless power, sweeps 
almost every obstacle before it? 

Could any bridge be devised to withstand these formidnblo difflculties? If 
possible, how was such a bridge to be constructed? The Directors of the 
Grand Trunk Railway, to whom these questions were ao vitally important, 
took B course which will probably be thought to redound grcAtly to their 
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enterprlse^and Eiij>aoIty: they determined to tako the opinion of Iha moat 
eminent engineer nliose advice and counsel tliey eouiil olttain. 

Tlie Britannia Bridge across tlio Menai Straits yma opened in IBIO, and it 
was not, therefore, nnnainral that, in 18Si, tiie directoiii eliould look to Mr. 
Kol>ert Steptienaon, as the ent^ncer most compcient to advise ibcm. Mr. 
Stephenson considered the subject of so much interest and importance, tlinC 
he determined to go out to Canada, personnii;, for Ibe purpose of deailny; 
with it. He accordlDijIy repaired there, at the end of the summer of 18.)3, 
and, after ejiamlning into the facts, made a public deelamtion of hb opinion, 
that a bridjte across the St. Lawrence was practicable. On the Sd of May 
following, Mr. Steplienson addressed to Ihc Grand Trunh Railway Directors 
a report, in which he considered the wiiole question in three branches : lirst, 
as to the description of bridge best calculated to prove efficient and perma- 
ncBi; second, as to tlio proper site; and thirdly, as t* the necessity for such 
a structure. Upon the first point, he did not hesitate at onco to recommend 
the adoption of a tul>ulnr bridge, as the description of bridge best fitted for 
a permanent, aal^, unci substantial structure, in such a sitnalion, on the 
tecond point, he was not n litlle Influenced by considerations affecting the 
flow of the river, and " those almost irresistible (brces " consequent upon 
the breaking up of the ice In spring. 

Mr. Stephenson, on his arrival In Canada, met with numerous alarmists, 
who could graphically describe to him the effert of the ice, but he met « ith 
no one who had In any way measured or calculated the amonat of its pres- 
sure. In considering the question whether a brld^ could bo constructed (o 
withstand that pressure, it appeared to Mr. Stephenson to be of primary 
importance to ascertain really and precisely what that pressure vma, Tliis 
was a question of calculalioo; thougii, in the absence of any data, the 
dIOtculty was how to calculate it. And here, before the reader proceeds fur- 
ther, he may, perhaps, not without advantage, pause for a moment lo ponder 
on the way to solve the problem. What Is the amount of the pressure 
of ice four or five feet thick, In a running stream of a ceitain inclination, 
vclotiiy, and breadth? 

This problem puzzled Mr. Stephenson himself at first; but it was not long 
before he hit on an expedient. He lirst got at tho Inclination of the river; 
next at iis velocity. Ho then assumed thai the ico upon that river was what 
tliey told him it usually was, fVom four to Ave feet thick. He then inqnired 
into the condition of the river, and he found that, ationt nine miles above 
Montreal, iliere was a fall called (he Fall of Lachine, which, of course, sopa- 
raled the body of Ice above the fall fVom the body of ice below it. Taking 
these data, he calculated what would be tho pressure of nine miles of Ico, 
from Ibnr to five feet thick, lying on a plane of a given inclination, and 
pressing against the piers of a bridge across the channel. The result of that 
calculation in figures it would be unnecessary, even if it were possible,, to 
state; but, whatever were the figures, thoy enabled Mr. Stephenson at once 
to realize one all-Important fact. He arrived at the concloslon that " the 
almost irresisHWe force " of this mass of ico would crush or sweep away any 
ordinary bridji^e, and that all the suggestions previously made for encounter- 
ing the difficulty were only Ukety to result In disaster if carried into effect. 

For, up 10 tho period of Mr. Stephenson's report, great ditforonco of opin- 
ion existed in Canada and elsewhere, as to the probable cifcct of tho ice 
pressure. One party held that no bridge whatever could stand against it; 
another, wlillst admitting the difficulty to be formidable, thought timlier 
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rnslnas or fenaers, such as thoeo In ase on the small rrvere of Norway and 
ciscivlwrc, would 1)0 an etttcicnt prolcclioa for die piorg. Tlic proposal most 
forcibly Impressed on Hr. Stephenson was to protect bis piers by what is 
cnlled a " crlb-worb ; " thnt is to say, by large musses of timber in fh>nt of 
the piers, crossed and weighted, and as tblek, or thicker, Chan the Ice Itself. 
It was evident from the first, that this extensive crib-work mnst bo an addi- 
tional obstacle and Impediment to the free navigation of the river, and lo 
the passage of the ice. But, beyond this, Mr. Stcphonson's calculations con- 
vinced him that such a work would be entirely inadequate to protect sucli n 
EtmctDrcas be contemplated, in such a river as Che River St. Lawrence; and 
that, even if the crib-work stood, it would be subject to such abrasion and 
wear and tear, from Its conflicts with the ice, that It would require to be rcjii- 
elated at least every two or three years. It was moi« than doubtful, to his 
mind, If such an arrangement would bo capable of rcsistinj; the ice at all; 
and if it did not, the capital of the company would be wasted. Mr. Stephen- 
son, therefore, »t once determined that such awork was undesirable; and 
that such enormous stakes as those at issue could not be left dependent upon 
the uncertainty of SDCb an expedient. 

The abstract methods he had taken to ascertain if any bridge would with- 
stand the almost irresisiible pressure of the ice, had not alone convinced Mr. 
Stephenson that no such projects would avail as those proposed in Canada. 
They had equally saUefled his mind as to the amount of resistance rtqulslte 
10 encounter the pressure against which it was necdnil to provide. Know- 
jnj; what limber would not resist, bo equally know what resistance could t>e 
nfTorded by substantial masonry. "Cribs" be felt were nsclees; but thero 
were methods by which the pressure could be resisted, Independently of 
"cribs." Mr. Stephenson decided on the adoption of stone piers, to carry 
the tubes at wide intervals, each pier having, on the side opposed to *e 
course of the stream, large cat-waters of solid stone work, inclined against 
the current, up which, as it were, the ice would creep, and break Itself to 
pieces by its own weight and pressure, lie arranged that these wedgo- 
Ehapcil cul-waters should present angles to the ice sufficient to separate and 
fhicture it as it rose up upon the piers, but at the some time so obtuse as not 
to bo liable themselves lo fracture. These piers, therefore, were devieed io 
answer the double purpose of piers and Ice-breakers, They exhibit, as now 
constructed, every Indication of massiveness and power lo resist prossuro, as 
well OS of stability to support the superstructure. Experience, indeed, has 
proved the piers suited for all the purposes for which they were designed. 
During the four years tho stmcturo has been In progress. It has entirely ful- 
filled all the conditions Its originator anticipated; and It has withstood, in 
the most satisfactory manner, the most violent pressures which have followed 
the break-up of the ice. 

Whilst tho piers of this bridge are thns peculiar in their design, In order to 
meet the peculiar clrcumslanccs of the country and tho climate of Canada, 
the superslTUCture Is on elongated repetition only of Che design for the Url- 
tannia Bridge, "tbe Tieloria Bridge is Indeed remarkable for lis extreme 
k:ngth, but its several tubes are not so long as those of tho Britannia Bridge, 
and arc only otherwise distlngnishabte. Inasmuch as that they arc tlie longest 
tul)es yet constructed without the adaptation of tho cellular principle. It 
deserves notice, liowcver, that those tubes. In all their details, wci-e designed, 
plate by plate and rivet by rivet, in the oflleo of Mr. Stephenson, and \Kre 
cnlcuiatcd for eveiy strength and BOnla, and prepared and orrangod In all 
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their detsils, under the sole saperiatendcnre and sapervlalon or hlj rclailro, 
Ur. G. R. StepbensoD, Wittt sach nicety were all the urrangementB respect- 
ing ttiesB plates conducted, itiat, under the directions of that genlleniun, 
every plate and piere of iron was punched in England before it waa sent out 
to Canada; and elaborate and detailed drawings and insiractiona were sent 
by the same hand, to show the method of connection. On the arrival, there- 
fore, of each separate cai^ of iron in Canada, little remained to those upon 
the spot but 10 fasten together the various pieces, and place them in their 
order and position as directed. 

The Victoria Bridge, with its approaches, is only about 60 yards short of 
two miles, being five and one-half times longer than the Britannia Bridjro 
across the Menai Straits. The bridge proper conslsls of 24 spans of 242 
feet each, and one in the centre of the river, — itself an immense bridge 
of 330 feet. The spans are approached by a causeway, on each side of the 
river, each terminating in an abutment of solid masonry, 240 feet long, and 
BO feet wide. The causeway ftom the north I>ank is 1400 feet long, and that 
flt>m the south buak 700 feel. The iron tabes, within which the road runs, 
are 60 feet above the high-water level of the St. Lawrence, and the total 
-we^ht of iron In the tubes ia upwards of 100,000 ions. 

ON THE SEWERAGE OF LONHON, 

I^ndon has justly boasted of being the best-drained city in the world, and 
pointed to her Iwo tliousand miles of subterranean passages, through which 
the sewage of two millions of inhabitants floffcd to the sea, as a prouder 
wonder than the labyrinth of Crete. The object of all London drainage up 
to the present time, however, has been to make the Tliames the great main 
Eewer of the metropolis; — all the sewers of the eily, on both sides of the 
river, nmning dno north and sonth, and all discharging into the Thames 
within a distance of about six miles. Most of the sewers, moreover, owing 
to their low level, are so completely tide-locked, that it is only at dead low 
water that they can empty themselves at all, and thus for twelve hours this 
sewage of both sides of London Is pent up, and gives off its miasma, 
throufth an elaborate system of drains, into every street and house. But as 
the sewage can only escape at dead low water, the returning tide In the river 
chums it up and down, Iceeping all Its abominable " flotsam " and "jetsam" 
opposite the city, until the tide turns, when it runs out, and la replaced by a 
quantom of some two million gallons of fresh filth, to bo operated on in a 
similar manner. The consequence Is, that the Thames itself has been con- 
vened into a mere open sewer of the worst kind. 

This evil has been greatly increased by the very perfection to which the 
drainage of the city has been carried of late years. Wllhin the last ten 
years, seven or eight hundred miles of drains have hieen built to remove the 
nii:<clilef of private cess-pools, attached to almost every house, and wbiili 
had grown into a nuisance of the most flagrant clmmcter. But this accuracy 
of cleanliness for each house only afafravaled Ihe horrora of the river, inas- 
much as It increased Ihe amount of sewerage to Ihe extent of two hundred 
thonaand gallons daily, containing Ihreo hundred tons, at least, of organic 
matter, which in this cose is the mildest term for llllh of the most loath- 
some description. 

About three years nso, (he waters of the Thames, which h.id graduiilly 
been getting more and more full-flavored, bcyan to give off a stench so dreaJ- 
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ha precautionary mcasurea had nt once to he adopted to mitigate the 

m d danger; ond, as a pnllialive, an iramense amoant of llmo and 

rid lime waa put in daily. Daring the past summer (Iftjy) this 

a m n had to bo increased, and no lees than one hundred, and ten tona 

m ad twelve tona of chloride of lime, were (hrown into the river 

a costof £1300 per week; on expenditure wbich it is calcolatcd mui^t 

b d next year, and bo on until the evil is overcome. A sum of 

0,000, moreoror, waa also expended during the past summer in flusliini^ 

! sewera, to aid in tbe discharge of their contents in limes of extreme low 



the attention of Parliament, and measures have been adopted to pot an end 



Ttie great difficulty has been to decide on (he most feasible method of 
doing the work, the necessity of which was denied by nObody. Finally, 
however, the plan of Mr. Bazaigette, the Chief Engineer of the Bonnl of 
Works, has been adopted, and is already in progresa. It Is on a scale ade- 
quate lo the Angean labor undertaken. It consists of three gigantic main 
tonnels, at different levels, which intercept the existing sewers at right 
angles, thus receiving all their contents formerly empted into the river, and 
ronvcying them, parallel with the banks of the river, about eight miles to 
BarkiDK, where an Immense reaervoir Is to bo prepared to receive them. 
This reservoir is lo be a mile and a iialf long, by about one hundred feet 
wide and twenty-one feet deep, capable of containing no less than seven 
million cubic n^t, or double the average of eight hours' accumulation of 
sewage. The object of the narrowness of the reservoir, compared with its 
length. Is to admit of Its being bricked over with arches, and covered with 
earth, so as to prevent ihe escape of foul gases. Daring the time the sewage 
is in this reservoir it is to bo deodorized, and experiments are now going on 
to ascertain Ihe best method of doing this. At high tide the contents of Iho 
reservoir will be emptied Into the river by immense outfall pipes extending 
to the middle and bottom of its bed, sixty fbet below the eurilice. It is IM- 
lieved that with those precautions, the sewage, after deodorizatlon, being 
poured into so vast a body of water, at so great a depth, will cease to be any 
longer an agent of mischief. 

These works are now going on with great rapidity, and in tbe most thor- 
ough and profuse manner. The estimated time for llieir completion is five 
years, and tbe expense X4,000,000 (!3),000,000). At the point where the sev- 
eral sewers unite, the whole are enclosed in a single tunnel of the most nias- 
aivo description, powerful outer hanncbcs or buttresses supporting the tul>o 
outside, while Ihe whole Is inclosed In what may be almost termed an em- 
bankment of concrete. More than two thousand men are at present em- 
ployed on the work, and tho whole will require about forty million bricks, 
and many thousand tons of mortar, lo complete it. So v&st is the undertak- 
ing, and so colossal are its proportions, that but for Its having an important 
and most beneficial purpose In view, it would almost remind the spectator of 
tho gigantic and meaningless works which the Egyptians seem to have cre- 
ated, apparently only to excite tho astonishment of after ages. 

THE OBDNANCE SURVEY OF GREAT BEITAIN. 
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nometrical eectionB are dcrJTcd from Ihe measured basc-Uno on Salisbury 
I'lain, nnd on (he norlli shore of Lough Foyle, in the norll] of IrclnnJ. TtiiB 
most important branch of (he work has been eseeuiod wiih iho grealost 
necnracy — the difference between the raeasnred lengths of the bases of vcrE- 
ficatton and their computed lengths not exceeding two nnd one-half Inches 
in seven miles. The average lenii^b of Ihc sides of the trlanjiles In )lio 
principal triangnlation is about sixty miles, but manj' of the sides exceed 
one hundred miles In length. The primary trlani^lation Is next broken up 
into smaller triangles, the siiles of which are fVom five to ten miles in Icngllt, 
and this secondary is again broken Into triangle?, (he sides of which am 
about one mile long, to fonn the tertiary or minor triangulation. The men 
employed to make (he detailed snrvey, then, actually meafurc the tcnjclh of 
each side of the minor triangles on the gi^ound, noting in their " field -hooka " 
every fbnce, stream, or other object they may cross; they then measnro ■ 
cross lines from one side of (he triangle to the other, and, by taking offsets 
from the measured lines to every object on the face of the country, they ob- 
t:iin in their Reld-books the data for plotting accurate plans upon any scale 
wiiich may be required. The length of every measnreil side of a triangio, 
therefore, ia checked by the computed trigonometrical distance, and the accu- 
racy of (he lines within each triangle is cliocked by the plolting,and thus no 
errors can escape detection. By this method pei'fL-ct accuracy is obtained, 
not only in every part of Ihe detail of the survey, but cveiy object is in Its 
correct relative position to every other object, however distant. The levels 
engraved on the plans are all given in relation to one datum level,— that for 
Great Britain being the level of mean-tide at Liverpool. 

The scales which have been adopted for the plans are as follows: Town 
maps, 60 inches to the mile, or 1-500 of the octnal linear measure; parishes, 
25'334 Inches to a mile, or l-2.')00 of the actual measurement ; counties, 6 
inches to the mile; and the general map of the kingdom, 1 inch to the mile. 
The parish plana are engraved upon linc, and the remaining plana on cop- 
per. Zincography is now generally adopted, instead of lithography, on ac- 
count of the facility of handling liuc plates, rather than lithographic stones, 
which are neceasarily heavy, and are constantly liable to be broken. The 
reduction of the scale of the one-Inch plans tioia those of larger size, is done 
by means of photography. The collodion process is employed Ibr the pur- 
pose of taking the negative copy. The lens of the camera used is a single 
achromatic meniscus, three and one-half Inches in diameter, with a principal 
focal length of twenty-four Inches. The plan to be reduced is attached to a 
board, which can be adjusted by a screw to any height that may bo required, 
and turns upon a centre pivot. The camera Is placed opposite to it on a 
table which rnuH upon wheels npon a small tramway hild down on the floor 
of the photographic room, and the required scale of the reduction is obtained 
by tracing on the ground glass of the camera a rectangle corresponding on 
the rednccd scale to the rectangle of (he plan to he reduced. The curvattiro 
of the image, and the indistinctness of ontline flum spherical aberration, are 
both remedied by reducing the diaphragm in fhont of Ihe lens to a small 
aperture. From the negative thus obtained on glass, as many positive copies 
on paper as are required are then taken in the asnnl way. The introduction 
of this melhoit hns greatly lessened the cost of reducing the plans, and also 
saves an immense quantity of time and labor. The six-inch mop Is en- 
graved In sheets three ibet by two feet, tho sheets of each county being made 
to St together bf the marginal lines, so as to (brm, if required, a single plan. 
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A conslderaMo asTlng In tbe cost of engravmg the Ordnance Maps Is effected 
by using steel punches to cnt tho woods, figures, roeks, etc., on the topper 
plates ; tho work is thus done much more quickly tlian by hand, and boss 
are cniplo}'ed at it In tlie place of skilled engtavera. A portion of the writ- 
ing, also, on the copper plates, is engraved by machine (Becker's palent), 
~ and the parks and sands are ruled by a, machine with a steel dotting- wheel, 
the pressure of the wheel and the interval between the dots being regulated 
aeeordlnj; to the tint required to be produced. The ink osed in the copper- 
plate printing consists of Frankfort black with a mixtare of Prussinn blue, 
(rround with bnml oil in a mill constructed at the Ordnance Mup Office, at 
Southampton, Ibr the purpose. After printing, the impressions are first 
dried between milllKurds, and arc then placed between gtazcboards, and 
pressed la an hydraulic press, after which tbey are ready to issue. — London 
Times. 

RAILROAD AXLES AND THE FORCES THET HATE TO RESIST. ■ 

From a Prussian jonmal for archllects and civil enetneors, we derive the 
following report of a series of experimenls, made by Superintendent Wochler, 
of one of the largest railroad lines in Prussia, with different axles, and imder 
different circumstances. 

The forces which act on those axles may be divided into two classes, ono 
class containing those forces which tend to effect a tiexion or bending of tbe 
axle, and the other conlnlnlng those which effect a torsion or twisting of iho 
same. Two simple and ingenious apparatuses were attached to the axles, 
which, by means of steel points acting against zinc plates, indicated, after 
each trip, the degree of Sexion and the respective torsion of the axle. 

With the experiments on [he flexion of the axles, It was necessary to as- 
certain that foree which, when applied to the circumference of the wheel, 
corresponds to tbe flexion Indicated by the steel point of the apparatus on 
tbe dial-plate. For this purpose two dynamometers are attached, one lo each 
wheel and near to Its clrcomference, and Iho two wheels are forced towards 
each other, until the apparatus on tbe axle indicates the same degree of flec- 
tion which has been indicated by tho steel point during the trip. It must, 
however, be remarked, that tho apparatus, as it revolves with the axles, causes 
the index to deflect in opposite directions, producing a deflection twice as largo 
as that produced with eqnol power by means of the dynamometer. The ap- 
paratus was so constructed that, during Che motion of the train, ono inch 
deflection of the index was eqnal to a side motion of Ihe clreumt^renee of 
the wheel of 3-16 of an inEh, or lo a deflection of 3-32 from its normal position. 
The side-draught, which has to be applied to tho circumference of the wheel 
in order to produce the same flection of the axle, or a one-sided deflection of 
the index of a half Inch, is eqnal to 33) cwt. (br axles of 3j Inches diameter 
In the bubs, and Ibr wheels of 3CJ inches diameter. For axles of 5 Inches 
diameter in tho bub, and with wheels of 3Si Inches, the side-draofrht was 
found to be 701 cwt. 

With tbe experiments on torsion tbe apparatus was so constructed that, 
with axles of 31 inches, one inch deflection of Ihe Index corresponds to a 
motion of 0'321 inches on the circumference of awheel of 36i inches, which 
is also the double amount of tbe real deflection of each point of the circum- 
ference from its normal position. Each Inch of deflection of the Index, 
therefore, corresponds to an angle of toision of 30 minutea. To pioiluce 
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(his amount of lorBion, a power equal to 183 ewt. had to be npplled to the 
circnmftreneo of the wheel. With axles of five inches diameter, the angle 
of torsion correspond [n^; to ono itich dcfleetioii of the Index, was found lo 
be 21 minutes, which required a power of 44 cwt. applied on the circumfer- 
ence of the wheels of 36i inches diameter. 

Experiments have been made with cars runnlni; on six and foar wheels, and 
the results were collected in tables giving the nnmher of miles travelled over 
by the ears, the weight of ihe cars with (heir respective loads, and tho iBrgest 
deflection of the indexes of both the apparoiuaes for flection and Ibr torsion, 

Withaxlea of 33 inchdiameter, made of cast steel, and niiiniiis; nnder cars 
with four wheels, and with a weight of 117'6 cwt. on each axle, the lar^nsst 
deflection of the index by flection was 3 1-I(i fncb, which is equal to a side- 
draught of 72 cwt. The tensiou of the extreme flbrcs of the a:ilc in this 
case is equal to S32 cwt. per square Inch, and the deflection of the wheel 
from its normal position is equal to 0*287 inches. The average deflOL'tion of 
the index, wi(h covered cars ruuning on four wheels, however, wns found 
to be fh>m 21 to S! inches, requiring a side-draught of ftom 54 S-6 to G2) cwt. 

The iari^st deflection of the apparatus for torsion, in the same case, was 
found to be 1 7-12 inches, which is eqaal to a power of 29 11-16 cwt. on the 
circumferenee of the wheel, producing a tension of the extreme fibres equal 
to 32 cwt. per square inch. The avcrago deflection In this case was 1 1-12 
inches, which is equal to a power of SOi cwi, on the circumference of the 

If the (wo largest forces on flection and torsion act simultaneously, the ex- 
treme fibres of (he axle sustain a power equal to the square root of 3S2^ -|- 32^, 
which leaves 237 cwt. per square inch. This shows (hat (he torsion increases 
but very slightly tho tension of the extreme fibres produced by the flection 
of Iho axles. 

Such a power wonld be amply sufficient to produce a. considerable bend 
with wrought-irou axles, where the limit of ela-sticity is approached by a 
tension of the extreme fibres equal (o 180 cwt. to the square inch. 

With axles of five inches diameter, and a load of 133'15 cwt. per axle, the 
largest deflection produced by flection was 1 15-32 inches, which is equal to a 
deflection of the circumference of the wheel (hjm its normal position of 0-Gl 
inches, and which requires a side-draught of 1C& 35-61 cwt. The tension of 
the extreme fibres hi this case is equal to 156 cwt. per eqoarc inch. 

The hirgest torsion was produced with a load of 164-25 cwt. per axle. Tho 
deflection of Ihe index was equal to 1-16 Incli, which requires a power of 46] 
cwt. on thecircumfcrenceof the wheel, and the tension of the estccmo fibres 
is eqaal to 35 cwt. per squaiD inch. 

If an axle is calculated to run 200,000 miloR, and the largest deflecHon lakes 
place once in every ten miles, it {the axle) will break if it cannot In; Ijent 
'JO.OOO times to this deflection from its normal position. In order to ascertain, 
llierefore, (he largest load which an axlo It able to carry with safety, it is 
neiesBary to ascertain how fur, and how often, the axle can be Iwnt. 

Coreful experiments made In this respect show that the maximum load of 
a five-inch wronght-iron axle ought not (o exceed l.re cwt. ; that of a 4i-inch 
axle, 113 cwt,; that of a 4-incii axle, 79 cwt.; and that of a 3Mneh axle, 
70cvrt. 

SUGGESTIONS KESFECTING RAILWAY StrPEKSTKUCTURE. 
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"I wonid «nf!Kest to BnpcrintendpnW of railroads now ia operation, the 
trial or a Tcir roils in length of iiupcrslructure wllh strin^-pici'cs, and l>ro s«ti 
of crOBE-ties. First place in llie ballast-tics six by ei;:ht inclies, two and a, 
bolf fe«t apart IVom centre to centre; upon these place longitudinal Eills,algo 
six by ei<;ht Inchee; lastly, npon the latter place tbc smaller cro'^s-tics sap- 
portinj; the rail, aboat three by six. inches, and tKO or two and a half feet 
apart ftvm centre to centre; the botlom of the iongitQdinalB being abont an 
Inch above the ballaet. The bottom of the strinft'ptece ia suppoeed to be 
elevated about an incb above the ballast. It appears to me tbat tbc elasticilj 
insured lo the rail, Ihronshout lu entire Icnslh, by the arranBenienl, will be 
found to diminish, to a very great extent, the destnu^tivep(nInJi^<; action whieh 
Ihcenjrinea excrl npoo tho rails of all the sapcrslractnres now in use. Experi- 
ence would soon point out the proper dimensions, and distances apart, of the 
llmborB lo bo employed for engines of any given weight, in order to insure 
the requisite degree of elasticity, which evidently admits of t>eing varied to 
any extent which may be found desirable. The increased quantity of timber 
involved In this proposed phtn. Is an evident objection 10 ii; but experience 
only can indicate whether the attendant advantages which it possesses may 
not more than counlcrbatoQce this objection, together with nay others to 
which it may be liable. Besides the greater presumed durability of the rail, 
from the fact that no portion of it rests on a rigid support, we sbonld secure a. 
much more efficient rail-joint, inasmuch as the joints would rest upon tbe 
upper cross-ties, instead of betioein the lies, as in the present preferred prac- 
tice; thus combining increased strength of joint with greater uniformity of 
elasticity. We also ehonld elevate the rail more beyond the iDHacnce of 
snow. Moreover, should this expcijjonl enable us to obtain thatcenain (un- 
certain ?) amount of elasticity of roil which all engineers concede to bo so 
Important a desideratum, It will doabticss lead to tbc adoption of more elH- 
clenesapportslbr tbe lower cross-ties themselves, — supports which may extend 
below the Influence of rain and frost, and thus cttfcet a verj- Imponant reduc- 
tion of expense for rectification of the track, Iresides dispensing with the use 
of ballast. The greatest objection In the employment of such supports, 
hitherto, has l>ccn (ho incieased rigidity of track attendant on them, and by 
nbicb tho destruction of the rail is greatly accelerated. But If we can devise 
a means of nioditying or entirely annulling this rigidity In llio rail by a pro- 
cess entirely independent of tho foundation on which the rail rests, then this 
objection vanishes ; and tbe way seems to open lor arrivlug at a much more 
perfect superstruciure than has hlthcno boon used. 

" I hope that the subject may be regarded by some of our intelligent super- 
intendents as being of sufficient interest to induce them to make a trial of it. 
If only for a few lengths of roil." 

GARDraER'S COUrOUKD CAB WBEEL AKD AXLE. 

The Invention consists ofacompoundaxicof three parts, and a compound 
wheel of six parts. The journal part of tho axle is about sixteen inthoa 
long, of sufficient length for the bearing, and passes to the centre of the hub 
of tho wheel ; tho other part Is of Eulflcient length to roach fVonf centre to 
center <if the hubs, constituting the main or middle part of tho axle. It is 
joined to each end by tlie short axles, and so coupled lo^iielher inside of the 
hub OS to render It as strong as the solid axle. Tho wheel ia pressed on the 
•bort axle in tbe ordinary way, siring the leault of a loose and tight wheel 



D,g,t,7P:hyG0t)^lt: 



MECHANICS AND USEFUL ART3. 41 

on tho Bfltne end of tlie asic, — so thai, while ronning on a straight lino, the 
ntiuuis unj iixlu i-cvolvc to;j:ctlicr in the ordinary manner^ but, upon striking 
n curve, thty net iniiepcndently, Biynstins themselves, whotorer tho nulius 
mfiy lie, without enusin}; the least tension on the nxic. The short parts of 
tlic axle can 1>o made or east steel ivilli ndvantn^'o — tho dilfercnee in eost 
beln;; more than cqOnileil bj Its eapcrior durability — tbc steel axle lastin<; 
four or jive times as long as one made or nrouitht iron. As there Is no twi>il 
un the main axle, it will lust for tnany }^ars, the short one:! only wanting; to 
be renewed. In this way, the cost of axles for a term of years will be re- 
duced nearly flOy per cent., (o say nothing of the prevention of accidents, now 
so fVequent {mm tbc breakage of axles. An Important feature is, that tlio 
axle can be as well made fiDm old axles, which have been worn ont at tho 
journal?, and can he applied to an ordinary east wheel, or to the improved 
wheel described as follows : Tho side-plotes and tire are made of wrought iron ; 
t!ie hul> is of cast iron, and consists of three parts — a centre and two side 
pieces. Tho side-plates will oatlast several tires, which can be renewed when- 
ever Ihcy wear out. The whole wheel can be made at a little over half tho 
cost of the ordinary wronghl-iron wlieel, and will save over thrGG-qnarlcra of 
B. ton on the weight of an eight-wheeled car. — American BaUuiai/ Hevitw. 

mrROVEMEKT IN HORSE RAILROADS. 

The Cindnnali Oaietle notes a new kind of rail on exhibition in tlinl city, 
adapted to street railroads. It Is designed to dispense entirely with wooden 
cross-ties, and can be pat down at much less expense than the ordinary way. 
The rails are Joined together, and made continuous by means of a sptice- 
wedgo inserted ia cieets about ten inches long, cast with tho rail. Trcnchoa 
are opened in ttie pavement, eighteen inches wide, and Cram eight to twenty 
Inches deep, the bottom compacted by the use of a rammer, and the rail put 
in. At the ends and In the middle of each mil, a block or plank, about ten 
inches surface, is laid crosswise of tho track ; the gravel Is then replaced, and 
the pavement closed in. Tho weight of the roil Is from eighty to one hun- 
dred pounds per yard, and tho cost per mile, when laid, from SCOOO lo S8000. 



The following papor was read lieforo the Institution of Mechanical Engi- 
neers, London, by Mr. W. A. Fairbaim : This construction of axle-box has 
for its object the introduction of an elastic cushion or spring of vnlcanized 
india-rabbcr between the axle.boxes and (Yarning of locomotive engines, for 
the purpose of allowing the wheels to accommodate thomselyos lo curved 
portions of the railway, and thus diminish tho wear on the flanges of tho 
wheels and on the faces of the axle-boxes. Tho india-rubber spring is placed 
In recesses formed in the Jaws of the horn plates upon each side of the axle- 
box, and a metal plate, with a smooth, case-hardened surface, is interposed, 
upon which (he axle-box slides vertically with tho incqaalitles of the road. 
Tho force of the spring action of the India-mbher is made sufficient to keep 
Hie oxles of the wheels at right angles to tho straight portions of tho mil- 
way, but lo yield to the friction of tho rails upon the wheels In curved por- 
tions, and tjy this means to allow the axles to assume such a position as will 
phice the wheels at a tangent to the curve. Tho elasticity Of the Indla-mb- 
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Jxc serves nlso to keep the axlc-lioioa nt nil times io close contact with the 
faces of the horn blocks, so as to secure a good lit, ntid obviate tlie necessity 
fbr itmt <»nstunt lining whicli they ordinarily require, in cunecquence of the 
n'earlng away of the workin;; faces. 

That the icadins and ttalLhiK wheels may have still further flexibility of 
ad.iastmcnl, a small play Id permitted to tiic nxic-box lalcraliy, in the dircc- 
tiou of iho nxle, hy making the recesses in the axle-box, which receive the 
face-plates, wider than the plates themselves by J ineli. But to keep tlio 
axle-boxes in position in Etraight portions of the road, tbcse plates ni'c inado 
wedife-shapod in plan, so that the elastic pressure of the india-rubber on llie 
f.ice-plates restores the axle-boxes to their central position, whenever tlio 
pressure on the flangea of the wheel is relieved. The inclination of the 
wcd^e is made such that ^ inch movement of the axle-box laterally, in 
cither direction, compresses the India-rubber ^ inch. 

The india-rubber is employed In the form of rings or washers \^ inch 
thick; and it is found convenient. In order to maintain an accurate fit be- 
tween the workinfT Barfaces of the axle-boxes, that these washers, when in 
position, should l)e compressed -^ inch, which is equivalent lo a pressure of 
about one ton on each side of the axle-box, tending to matnlaln the contact 
of the workintt surfaces. With this pressure, the axle-boxes slide more 
freely on the case-l>ardened sorTaco of the plates, than in the usual eonstruc- 
tlon; whilst the motion which permits the wbcels to accommodate them- 
selves to tlie curvature of the road does not in the least Increase the osrilhi- 
tion of the engine, and prevents the excessive wear of the shoulders of the 
Journals and j}ie flanges of the wheels, which arc such fertile causes of 
unsteadiness In ordinary engines. 

In the case of the driving-wheels of the engine, it is not advisable to allow 
BO much play to the Bxle-l)oxes; and hence, while the admirable fit Iwlwcen 
the working; surfaces obtained by the above arrangement renders its employ- 
ment advantageous, it la modified In this case by the use of a band of india- 
rubber, 12) by 21 Inches, and | inch thick, coveted by a wronnht-ipon plate, 
case-hardened as before, but not wedfre -shaped, since in this case all lateral 
play is to be avoided. A longitudinal play of ■j'j inch only ia ailovrcd on 
each side, Iwtwccn the ease-hanlened plate and the hom-blocks, to permit 
the action of the India-rubber spring, which ia compressed In this case, so as 
to exert an Initial pressum of about Qftcon tons on each side of the axle- 
box, to resist the action of the force driving tho engine. Notwlthslandlnic 
this laipj pressure on the working faces of the box, it is found, in practice, 
to fall readily with the weight of the wheel Itself. In the ease of the driving- 
wheel, the advantatte derived by this construction docs not consist In the 
ndjnatmont given to the wheels, but in the perfect Itt at all limes maintained 
Iictween the slidbig surfaces; (tie elasticity of the india-rubber also forms an 
eiastie cushion to receive the shocks of the mucliincry. A small strip of 
leather prevents Iho oil Tiom gaining admission to the India-niblier. The 
perfect freedom of motion, the small wuar of the axle box', in consequence of 
the case-hardeningof the slides, theease with which Iho engine passes corves, 
and the diminished wear of the wheel-flanges, are Important advantages, 
which have been derived. In practice, from this construction of nxie-box. 

A similar application of an India-rubber spring to tjio outside coupiingc-i'ods 
of an en^lno had also been made. In this constmellon of rods, the use of 
cotters for tlghtonlns the brasses was dispensed with, by employing a sel- 
■ciew at ibo end of the roil, secured by a lock-nut fVom risk of working 
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Mr. W. Fnirbaim showed a specimen of the India-rabbcr lining: from an 
axle-box that li«<l run 17,000 miles In a locomotive engine; also, a moiiul of 
the axle-box filled ap with india-rubber, and a specimen of one of tlie cuu- 
nectlng-rod cadi. He atated that it was requisite to take grent care to keep 
oil nway (Vom the india-rubber: aa in one trial, the india-rubber hnd lasted 
only a month, from Dcgloct of this precaution; but, when property prelected 
IVom oil. Its dnrabllit; wa« found to be very great. A cap was now fixed 
over tho india-rubber, as a more complete protection for this purpose. These 
oxlo-boxeB and connccting-roda were working in several locomotives on tho 
Chester and Birkinbead fiailway, and they went found lo be now aa good 
and pcdlx^t aa wbea first put In, tboogh some had run as much as 17,000 
miles; they were considered quite eatisfactory. and the result of the sxie- 
boxcs was an improvement in reducing the wcnr of the wheel-flanges. 
Tho eonnettlng-rods were screwed np at the ends, instead of beinfi cotlercd, 
as in the usual manner; and this mode of constniclion he consiiiei-cd nn 
Improvement aa regarded convenience and security tmm accident. — A'ciu- 
toit's Joarnai, Feb. 18j9; Jour. FrankUa Inslitule, April 18jO. 

LOUGH RIDGE PATENT BRAKE. 
The construction of this new railway brake is described by (he SdmHJic 
Americaa as follows; Alongside the throllle-lover there Is a Iwnt levee 
which communicatea with a ten-inch iViction-wheel, and presses it against 
the flange of the rear driver, at will. This causes it (tho iWction-wheel) and 
its ahail to revolve, and a chain attached to the brakes throughout Iho train 
is wound on the ehaft. On the shaft is a ratehet-whoct with a pawl, so that 
as the chain ia wound to any given strain, it Is kept In place. In connec- 
tion with it la a weighing-beam, by means of which the power may bo grnU- 
uated on (he brakes to suit the condition of the rails. A weight sliding on 
the notched weighing-beam gives more or lesa power as It is slipped from or 
to the fnlerum, and, once gauged, the engineer cannot put more power on the 
brakes if he wished, or should not wish, to; but he can apply any dcgieo 
less Ihaji the fixed maximum down to zero. The beam ia fixed so that iho 
engineer cannot slip the wheels, nor break the chain, but can get what power 
he wishes up to the slipping-point. And this is all that is reqnisitc; for If 
the wheels are slipped, the retarding power is lessened rather than inereaECd. 
To loose brakes, a small lever is pulled, and the pawl being thrown out of 
tlie ratchet, the chain is suffered to unwind. The great beauty of tho con- 
irlvonce la the weighing-l>eam ; for if the power were not gauged, the engi- 
neer, by braking up loo sudileidy, would snap any chain that might bo 
used. To relieve tho enormous shock which comes upon tho pawl as It is 
thrown into the ratchet, the inventor has attached lo its end a long gun 
spring, which effectnally ateorbs the sudden siroin, Tho lover onco thrown 
back, the ratchet and pawl below hold the brakes in place, so that the engi- 
neer need only put on the required power, and may then give hia attention 
lo the working of his engine. Coming to a station, the speed of Ihc train 
m;iy be so controlled that the reverse gear need never bo used. Tho cost of 
applying tho brake to an engine is S7.'j; to an ordinary car, but $30. 

ON BOILER-PLATE JOINl'3. 

In the diacuBsion of boiler-plate joints, Mr. Clark demonstrates that the 

Imrstinff strain en the longitudinal seams of cylindrical beilers ia double the 
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elmJn on tho circular ecoms. This is an Important prnctical diRtinctinn, be- 
niiiao il is clcnr Hint, lo insure nnirorm workiii^ atrcnstli, the lonKitmlinal 
HCnniH miut bo doulily fortiflcd ; nnd, in (he coneiderution of the meuns of 
soldering, fcur distinct binds of riveted joints are compnreJ, and their roln- 
tivo strengths determined from actual trials. AVclilcil joints arc lihcwino 
disensscd, and should the reported rcsalts of (heir capaliilitics to realist biirst- 
tnjr strains be rorroboratod by advanced experience, they promise to shirm- 
mhIc rivetinj^, if not entirely, at all events for tbe principal joints. In lljo 
ontcr of tensile strength tlie joints ore ranged thus : 

]. Scarf-welded joint, . . . . lOO 

a. DoBble-rlveled double-welt Joint, . . 80 per cent 

8. Double-rii'cted lipjolut, ... Ti •' 

4. Lap- welded joint, - . , . «« " 

C. Donble-rlveted einule- welt joint, . . 65 " 

e. Single. riveted lup-joiut, .... 60 " 

In this comparative statement the Btrenjrth of the entire plate is rcprc- 
Bcntcd by 100; and the trials were made with plates vari-inp from | to J^ 
inch In thickness. The relative strength of single and double-rivctcd Joints 
do not very materially differ from those deduced by Mr- Fuirboim. — London 
Animn, Dee. 18)8. 

ON TBE USE OF SUrERUEATEO STEAU. 

At a recent meeting of the Society of Mechanical Engineers, London, the 
President, Mr. Power, stated that, as the result of extensive experimentation, 
be had arrived at the conclusion that an advantage can be derived from the 
use of superheated steam, amounting to an economy of fuel of from twenty 
to thirty per cent, in marine engines, and that a moderate extent of super- 
heating enables all the important advantages of the plan to be obtained. 
lly so dolnc;, there is nothing olyectlonable involved from extra tear and 
wear, complication of apparatus, or difUcolty In lubrication. The real nd- 
vantage In superheating the eteam appeared lo be in preventing the presence 
of water in the cylinder of the engine, thus insuring pure steam to work iho 
piston, mailing it a real steam-engine, and not a working mixture of water 
and steam. In all eondcniing engines, the interior of the cylinder being 
open to the condenser during half the time of each revolution, the tempera' 
tnre of the cylinder is reduced to about 130°. When the steam is therefore 
ndmittcd fbr the next stroke at a temperature of StJO'' Fah., it is robbed of 
considerable heat, and a quantity of water is thereby formed in the cylinder, 
A portion of this water may be evaporated again towards the end of the 
stroke by cnrrj-ing the expansion down to a low pressure, but lis cffccllvo 
value is lost during all the previous portion of the stroke. If, therefore, as 
much heat is addctl to common steam by superheating it t>efore entering the 
c)-llnder as will supply (ho amount which is usually abstracted dura It, not 
adrop of water Is formed during the whole stroke; it remains dry steam to 
tbe end. The addition of 100' of beat to the temperature of steam Insured 
tlic desired olivet with steam at twenty pounds pressure on the square inch, 
as nsed in marine engines. 

THE usrr OF ueat. 

nof 
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pies of the Mochanifal Action of Heat, founded on ilio Idea that boat Is not 
n substance, bnt a forni of energy, are making their way nmonget practical 
men, and ore being usefully applied by them. As a means of facilitating 
that progress, by putting (he expression of those principles Inio a ebape 
more familiar to practical engineers than their present fonn. It was recently 
sugfiWited by Mr. Sicpheoson, that, instead of iho Unit of Heat commonly 
employed in scientific treatises, — viz., so much lieat as one pound of water 
requires in order to raise Its temperature by one degree, — qnantitlos of heat 
sbould bo expressed in terms of a unit wlilch practical men oftCDcr have 
occasion to think of— viz., so -much heat as one pound of water at 212= of 
Fahrenheit requires, in order to convert it into steam, at the same tempera- 
ture; or what is commonly called 'tho latent lieat of one pound of steam 
at 212° of Fahrenheit ;' being, In fact, the anit of beat now commonly em- 
ployed in comparing the elTecta ofdlffercnt kinds of fuel and different forma 
of furnace. This suggestion of Mr. Stephenson appears to be well worthy 
of consideration and discossion. The following is a comparison of different 
units of quantity of heat, British and Frentli, redaeod to their eqnivaicnta in 
units of mechanical energy, as a common standard of comparison, based on 
tho experiments of Joule : 



a pound of water, 



TET-COCK rOR STEAU-BOILERS. 

This invention combines in one steam-boiler try-coclt, ail the advantaees 
secured from three or more try-eocks of tho present construction. Its nov- 
elty ties in the use of a straight hollow tube, inserted in the end of itio 
bolter, and arranged to move up and down on a hollow axis; said axis cotn- 
iiiunicatlng with the passage of the tube, and with the passage of a try- 
cock. The lube has a pointer on its outer end, and opposite the same a dial 
or under plate is phiced. A spriog holds the under end of the tube down, 
and thus keeps tbe inner end above the level of the waior in tho boiler. By 
this arrangemont, by simply elovatiog the outer end of the tube and open- 
ing the cock, the same end will be brought down into tho water, and the 
height of the water indicated ; for as soon as the lube enters tbe water, ihe 
latter will be squirted through the tube, and escape at the iry-cock. As soon 
a* this occurs, tho engineer casts his eye to the dial, and ascertains the 
lielKlit of the water In the boiler. The inventor of this device is James 
Camminga, of Boston, Mass. — Scientific American. 

COALS AND FURNACES — BURKING SMOKE. 

Ii has long been a most desirable object, in burning bituminous coals, to 

CODsnme all the smoke ; and in England a law has been passed for the pur. 
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pose of compclllns oil the owners of factories to use fumates for the pre- 
TcnClon of this emoke evil. In 18j-;i a prize of £.iaO (8-3500) was ofTercd lij 
the Colliers' Asaociatlon of Newcnsdc, and was contended for in December 
1837, for the best method of burning bitnmlnous cools la famaces of mul- 
tilubulnr boilers widiont Gmohc, On that occasion, the prize was awarded 
lo C. IV. Williams, of Liverpool, ho having produced the bOBt flimace and 
Eyslem of feeding the fuel lo it. The report of the judges on the trials lini 
but recently been published, and fVoni it we obtain information which is of 
the utmost Impormnce to consumers of bituminous coat. 

It has been demonstrated, to Che satisfaction of the most able en^^nccrs 
on the other side of the Atlantic, that bituminous coals can be burned in 
furnaces without producing smoke; and this by a vei7 simple construction 
and arrangement of the furnace doors, and the method of feeding the coal. 
The whole system consists In having the fiimace doors made with double 
plates, the Inside one situated a l^w inches apart fVom the outside, so as to 
fbrm a small chamber between them. The iVont and back plates are por- 
fbrated with holes, or slits, and the air is heated as It passes through Into (he 
fire. The small holes deliver the air to the fuel in minnte currents, and the 
fresii coals are fed to the fire by being laid right behind the door, the red 
coals being pushed forward every time the fresh arc fed in. This orrange- 
tnent of furnace doois, and ttie metliod of feeding, enth-ely prevents smoke, 
upon well-knoivn principles. When fresh bituminous coal is thrown upon a 
red-hot Are, the more volatile part passes off as smoke; were this supplied 
with fresh air, and made to pass over a red-hot fire, it would ignite and be 
consumed. The air which posses through the holes tn the fiu-noce door, 
mixes with the volatile produc^ts of the fresh coal, and these are ignited as 
they flow over the fire on their way lo the flue tubes. Of course, air is also 
admitted in the usual manner under the furnace bars, which should bo half 
an Inch thick at the lop, and very thin at (ho lioitom, and an air space of 
Ihrce-eigbtbs of an inch left between them ; such furnaces are made a little 
longer in front than the common kind; no other alteration is nccessaiy, 
excepting perforating the door. 

With furnaces so constmcted, one foot of grate lurfkco bos evaporated 
font cubic feet of water per honr, from (JO" Fahrenheit, which is double the 
amount usually obtained ; and the economy of fuel has been over tweniy- 
flvo per cent. With snch furnaces, 11.30 lbs. of water have been evapor- 
ated with one pound of coal, and owing lo the fresh coal being always 
placed close to the door, the boat in the fire-room is bat low, while the 
doors are kept cool, and thus they last much longer. In employing bitumin- 
ous coal in a multitabular boiler, the whole i\iel should bo perfectly burned 
in the furnace, the flame running the whole length of the Are; as the in- 
flamed gases, if just ignited near the month of the tubes, are very liable to 
be extinguished when they enter them, and thus great loss of heat is sus- 
tained. Furnaces in which anthracite cool Is burned, do not require such 
arrangements, hoconse no volatile combustible matter is given off fVom this 
fuel. — Scientific American. 

GRIFFIN'S lUPKOVED GAS FURNACE, 

An Improved flimace, for laboratory oud monufocturlng purposes, has 

been patented during the post year, by Mr. Griffin, the well-known chemist, 

of London; by which, standing on a table, or any other convenient place, an 
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Intensity of lient cun be obcafned, sufHticnt to melt the most rcfrnctory Bub- 
Btances, without any other fuel being used than the orilinnr; gas used for 
lighting the bouse. The coiistruclion of the furnace is aa Pollows : 

AtlAcllcd to a large retort-stand, by a bodzonlal arm, is u smull mctnl box 
between two and tlirec inches in diameter. This box is divided into Ihu 
parts internally ; [he upper part being connected by a flexible lube witli the 
t^as-piping of the room; the under part is in like manner connected with n 
pair of double bellows. On the top of the metal box la flxcd a burner, 
ronsisling, in most instanees,of sixteen jets, each of which is formed of (wu 
tubes, the outermost of which is short and only teaches into the upper piirC 
of Ihe metal box, while the inner tubes ore long enough to penetrate the di- 
vision, and lo reach the lower part of the box. This burner, with its six- 
teen tubes, forms a small flat cylinder on the lop of the box, aroand which, 
and Utting it exactly, is placed a large flat disk of porous earthenware. In 
shape like a millstone, and of a thickness equal to the height of Ihe burner. 
Over this burner is placed a plumbago crucible with a lid, and supported by 
a scmi-(^obuIar stand of the same material, like an inverted basin, pierced 
ail over vrith small holes, and having a large hole in the centre to receive 
the bottom of the crucible; over this latter is placed a second, but larger 
cup, similarly pierced with small holes. Ronnd the crncible, thus supported 
and covered, is placed a lai^ cylinder made of porous earthenware, of the 
game diameter externally as the flat disk, and with exactly sufficient spac« 
in the centre to admit the crucible, cover, etc. This cylinder bns a small 
hole in the side, through which to watch the crucible, and this hole Is stopped 
with a plug. On the top of tie first cylinder any number of others moy be 
placed as required, and space between the crncible cover and the top of the 
highest cylinder may be fliled with pieces of earthenwaie or pebbles, and 
the whole covered with a piece of tile. When the gas is tamed on, it passes 
nt first Into the upper chamber of the metal box, and Ihenco lietwccn Ihe 
inner and outer tubes of the burner, where it comes into contact with tho air 
which is forced by the bellows throngh Ihe long tubes; this current of air 
]>roduces rapid combustiou of the gas, which, rushing out throu^ch the holes 
of the stand under the crucible, entirely surrounds the latter with a most 
ardent flame. The object of the earthenware cylinders and pebbles is solely 
to prevent the escape of the caloric. This is effected in so perfect a manner, 
Ibat the hand can be placed with impunity on any part of the apparatus 
while the inside is glowing with a white heat. 

By means of this furnace, it is stated, three pounds of copper can be 
melted In ten minutes, at an expense of a cent and a half. 

FIRE GRATES AND CHIMKEYS. 

A comraission, appointed by the Board of Health in England, consisting 
of Jlr. Fairbahii and Professors Wheatstone and Plajfair, have made a re- 
port on gnites and fire-places, in which they recommend some changes. 
They urge, for all parlor grates, the use of a greater amount of reflecting 
surface, to direct more heat into tho room, and they advise the fine of Ihe 
chimney to bo much smaller than those in common use — a reform which 
we have also frequently advocated. They slate that the flue of a chimney 
docs not require to be made more than nine Inches in diameter at its widest 
part; a narrow chimney diminishes the quantity of ascending air, and a 
tendency to smoke. Chimneys always draw better when they are kept 
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warm: thctclbre, whcnoTcr it Is poasilile, they bIiouIJ not be built on the 
outer waits of houses, such as ipiblcs. A^ a g«neru] rule, tiio (;rste sliould be 
slinated at such a position in the fire-|ihn?e wliere it can be seen from the 
greatest number of points in the room, and a j^ood frontage of Sre-sorTace 
ghould always be exposed. — Scientific American. 



In a paper on the above sabjcct, read before the Society of Arte, London, 
May I8ih, 1859, by B. Fochenfill, Ebcj., the author stated that his object was 
to hiy before the Society the results of a series of experiments wljich ho had 
made with tool and coke in locomotive engines, and which bad led him to 
the conclosions that coal was decidedly superior to colte in respect to heat- 
ing power, and consequonlly more economical; that a plentiful supply of 
steam could be generated by it for working engines at lil;]:li velocities, and 
for drawing heavy trains; that coal-burning engines could be made to eon- 
same their own smoke, and that the fire-boxes and tubes, when coal was 
used, were found to lost longer. His experiments had been condncted upon 
the London and South- Western Railway, and were made, at the request of 
the directors, to ascertain the value of an invention which had l>ecn pa- 
tented by their locomotive superintendent, Hr. Joseph Beattie, and which 
the author proceeded lo describe in detaii. The contrivance consists in so 
dividing the nre-box as to increase the amount of heating surface, and to di- 
minish tbe indirect or tube surface, whilst the combnstlon chamber nfTords 
gufflcient space for the introduction of a series of fire-tiles, for the purpose of 
retaining a portion of the heat given off from the combustion of the gases, 
and forditfusinjt the unconanmed carbon, as well as effecting acomplete mix- 
ture of the air with the gases, and thereby producing a mass of flames, which 
Is brought in contact with the direct heating surface of the combustion clmm- 
ber before It enters (he tubes, at Che seme lime preventing practically such 
an escape of smoke fVom the chimney as oonld be deemed a nuisance. In 
addition lo the practical experiments made by the author on the South- 
Wesiem Kaiiway, a series of accurate analyses, with the view of ascertain- 
ing the composition and heating power of various kinds of coke and coal, 
had been mode; and from all these Investigations It appeared that a saving 
of from 8t to about lOJ liia. of coke per mile — which, of course, represented 
a larger quantity of coal — was effected by the use of coal in the patent firc- 
t>ox described, as compared with the quantity of coke consumed in the ordi- 
nary engines, under similar circumstances. With regard to tlie durability of 
the tubes, it had been found, that in the coke-burning engines, about 04,000 
miles was the average duration of a set of tubes, whilst of the experiraentnl 
eiiglnes burning coal, one had already run 181,000 miles, and the tnbes were 
still in good condition. The author, therefore, expressed a strong opinion in 
-favor of the advantages of coal over coke Ibr locomotive engines. 

ON THE INTRODDCTIOK OF FRj;SERVATIVE SOLUTIONS INTO 
BAIL WAY TIMBER. 

The following is a 
communicated to th 
Hewson, C. E.: 
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The nse of timber npon onr railroads is considered indlf pennahlc ; It 1b 
ereiywhere found in the supcretracliire of our tracltB, and forniB ibo chief 
material of our bridges; its renewal is the most expensive Item of repairs. 
The life of a sill seldom extends beyond eight yean, Bud the rate of annual 
depreciation being laj per cent,, can bo applied m ' 
bitlty of the brldfijes, and those structures which i 
assaults of heat and moisture, the active and unfalllni; n^nts of d«ray. 

Upon the 95,000 miles of (he railway lines in the United States, It is hero 
estimated that 3125 miles of the timber snpcretmctuni of their traeh are 
annually renewed, requiring an ouilay of $3,500,000 to famish the supply. 

These prefatory data show the imporlnnco of seeking some cllbetual 
method of arresting tliis enormous waste of capital. The chief obstacle to 
this end has been (he great iiallay required in the outnct for the apparatus 
employed by ihe usnal process, whidi is so inconvenient In character as lo 
preclude their adoption In the construction of our railroads. These o)t)cc- 
tions of expense and inconvenience are apphcabta to the systems of Kyun, 
Betbcll, and Sir Willhtm Bumolt, — syslema which have been adopted upon 
the leading works Of Europe, by engineers distinguished alike for their 
genius and soundness of Judgment. 

Kyan's process is Ihe simple immersion of the timber In corrosive subli- 
mate dissolved In water; it recgulres Ihe employment of two tanks or rexer- 
TOirs, into one Of which the solution is pumped, while Iho limlicr is being 
withdrawn. It has been severely tested in the dockyard of Woolwich, and 
has been employed with saccess on the Bavarian state railways. The writer 
has not lieen able to tlnd any evidence against Its efBcaey. The solution la 
an expensive one, besides being an active poison, which renders its adoption 
dangerous. 

Bcthell's process requires a stronj; eyilnilrlcat tank of iron, a stenm-cngino, 
' an air-pump, a force-pump, and a largo wooden dslorn or reservoir. When 
the limlier is placed inside the cyUnder, which is nir-tight, a vucnum la 
obtained, and the solution, which Is either coal-oil or pyrolignitc of iron, is 
fonud, under a heavy pressure, into the timber. 

Sir W. Burnett's process employs chloride of zinc, with the same apparatus 
and mode of operation used by Bethetl. 

There has been a want of confidence relative to the treatment of timber 
by other systems. The process of bailing timber, or healing it to a high 
degree of temperature, and suddenly Hlunging it into the solutions, have 
been condemned hy the highest authorities. 

In the Ordmtice Manual, for the use of the ofHcera of the United States 
nrmy, edited by Major Monlecai, it is stated that " kiln-drying is serviceable 
only for boards and pieces of small dimensions, and is apt to cause cractis, 
and impair the strenjEth of Iho wood, unless performed very slowly; and that 
rliarrinic or painting is highty injurious to any but seasoned timber, as it 
cffectiuilty prevents the drying of the inner part of the wood, in which, con- 
sequently, fermentation and decay soon take place. Boucherlo also men- 
tions his want of success In rarefying, by a regular beat, the air included in 
the Interior of the wood, and then pltmging it at once Into the solutions 
which he wished to introdncc, though by this method he caused dliTerent 
liquids to penetrate materials of a very compact nature; and ho succeeded 
In forcing tar into stones and bricks to a very great depth." The same 
Mitlibritf states "that It is infiollely more advantageous to act upon wood 
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In its pcen state, than to prepare It afler tha lime ncccssnry for ils completo 
desGlcntlon had sensibly ollereil il." 

Tredgold, in his able and lucid manaer, accounts Tor llic cflVcts upon the 
durabillly of timber, prodaced by these processes, which have thns been 
condemned. He says that " It is vreil Itnown to chcpiist», tiiut Blow ilrjini; 
will render many bodies less easy to dissolTe, while rapid drying, on (lie 
contrary, renders the same bodies more soluble; besides, all wood in drying 
loses a portion of its carbon, and the more in proportion aa the icmperatnru 
Is higher. There is In wood Ihat lias been properly seasoned a loajjhness aaii 
elasticity whicb is not found in rapidly dried wood; nnd this is an evident 
proof that firm cohoaion docs not take place when moisture is dissipated at 
a hii;h heat." 

The employment of Bclhell's and Bnmett's process upon American rail- 
wnyfl, are open lo serious objections, both on account of tlie expense of 
apparatus, and dilllculty of locating It along the route onder construction. 
What is wanted is some process which shall be cheap, simple, and efficacious, 
Boucherie's system of Inirodncing the solutions longimdinally, through 
pores or lubes of the lirol)er, by the pressure of a column of any convenient 
heii;ht, is a step in the right direction to meet these necessUles. In a recent 
improved process, bronght out by Mi. John Reed, Jr., of Gla.'igow, tbo fol- 
lowing course Is pursued : " After the tree has been foiled, a saw.cut is made 
■cross the centre, through about nine-tenths of the section of the tree, which 
is slightly raised at the centre by a lever or wedge, so as lo open the saw-cut 
a Utile; a piece of string or cord is placed around the edge of the saWM^I, 
and lowering the tree again, the cut closes on the string, which thus forms a 
■wnter-tlght joint; an auger-hole is then iKjred obliquely Into the saw.cut, 
iiom the outside, into which Is driven a hollow wooden plug; a flexible tube 
Is fitted on the plug, the end of which is made slightly conical, so Ihat the 
tube may be pushed tight upon It; the fluid flows from a cislem, at on 
elevation of from 30 to 40 feel," 

Ur. Reid further adds, that the timber Is most successnilly operated upon 
within ten days after being feilcd, in which event, the process wiih a log 9 
feet long will occupy twenty-four hours. If the limber is felled three months, 
three days are required ; if four months, four days. 

To expedite the longitudinal transmission of solutions, an ingenldus appa- 
ratus has been contrived by John L. Pott, Esq., of Pollsvillo, some klea o( 
which can be formed by the following description : 

it consists of a force-pump, to the cast-iron frame of which is bolted a 
strong cylinder, also of cast Iron, 9 feet long, the Inside diameter being 12 
inches. Into the ftirther end of the cylinder a hollow casMran collar Is 
accurately fitted, but can be withdrawn and replaced at pleasure, Ihe joint 
being water-tight. From Ihe sectional end of Ihe collar which is foremost 
in the cylinder, there extends a rectangular punch, sharpened and edged with 
steel, the area of which being less than the cross section of the raih'oad sills 
in use. This is driven by beeiles into the end of the sill placed in the cylin- 
der, and then firmly secured by strong bolts connecteil with the apparatus. 
This plaii of cylinder-head makes a water-tight joint, and at the same timo 
allows the sap lo escape, and secures a greater presaore at Ihe end of the sill 
which lies against Ihe pump. The power is applied by hand, with a crank. 
The wrilcr, experimenting with this appurulus, found that in certain ciassca 
of timber which were tVeshly cut, the sap would Iw driven out with great 
force, rapidly followed by the solutions. This was noticed especially with 
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llic rod;, red, and Wack oak sills. Under n hcnvy pressure, rnrj-inff fi'om 
1.1.(0 lbs. to 1-JOO lbs. per square IntL, working for about l«*o niiimics, llie enp 
lui-a ri;w toeond^ would bo cjcclod from [ho onil of the Kill; llilo woulil flow 
tomeUrecs in ,|cts, llko tbo dischori^s from the common (,iirdcu Wiicering- 
pot, and at otbcr limea trickling In fl-olhinj; cxuitnlions. It was fbund that 
ill whito oak sills, under Iho onormoos prossntc of 1330 lbs. per eqnuro inch, 
the maximum gain In wclgliC wns 111 lbs. per sill, or3'8 lbs. per cuiiic foot. 
In black oak, under 800 lbs., Oio mnximum (jain was ITi lbs, per sill, or 58 
lbs. per cabic foot. In ted oak, under 1400 Us., iho maximum gnin in a siU 
was ao lbs., or 9'C lbs. per cubic Ibot. In chestnut, under 1500 lbs. per squaro 
inch, the maximum gain in a sill was 13 lbs., or 43 [bs. per cubic foot. Upon 
cutting the sills most Euccoesfully operated upon into tliln cross sections of 
two incfaes In thickness, they wcni found lo bo so fnlly Batumtod, that by 
Etrilun<; them violently against a board, the solutions would exude and eovcr 
the surface with moisture. Though it required but two minutes in operating; 
the pump for the complete impregnation of the sills, yet the time occupied 
in adjusting and removing the sill, and in filling and draining the cylinder, 
amounted lo eighteen minutes; and the saturaliou of 23 sills was the average 
n-ork accomplished in ten hours. 

After a close analysis of Iho cost and details of the various systems, the 
Y-riter has been Induced to select capillary attraction as the agent for Intro- 
ducing the solntions by the correct way shown to us by nature In the vcgctn- 
llvo process, viz., by expelling and following the sup tongitodinallf , through 
the pores and tabes of Iho timber. 

Preceded bya number of satisfactory experiments, the following planhaa 
been adopted : The sills are placed voriicaliy, with buf-:nda down, in a lightly- 
caulked rectangular tank, 14 f^t long, 5i teet wide, and 8 feet deep, built of 
three-inch plank, sapported by upright stays, and further secured by trans- 
verss bolts, which prevent the sides (Vom spreading. When the tank Is 
packed with sills, sufficient solution la added to fill it to the lop of the sills. 
In this simple apparatus, the pressure of a column 7 feet in height la thus 
maintiuned at the but-cnd of a sill, the sap is expelled, and tlie preserv- 
ing solution takes its place. A tank holding 100 sills will cost about STO, and 
weighing when empty about two tons, can easily bo transported. 

In order to ascertain the relative extent or degree of absorption of the 
popular solutions by the different classes of timber, the writer caused to be 
divided into three equal parts, a rock oak, a white oak, and hemlock sill; 
each, as thus divided, was ph)ced vertically In separate casks, which wei« 
ftlled with the solutions. 

CaA with the dhloride of linc, one poond to 10 gallons of water. 
" bine vitriol, one pound to 12} gallans of water. 
" thepyrollgniteof iron (density 1- 101). 1 part pyraligDileto6 puts water. 

Ttie white-oak stick in the chloride of zinc, gained In weight, SS per cent. 

" " blue vitriol, " 7 9 " 

" " pyrolignile of iron, " 107 " 

TberockstieklntheclilorLdeof zinc, " *-8 " 

" " bine V Uriel, " 46 " 

** " pyrolignite of iron, ^* B-fl " 

The hemlock itlck in clilorId« of ziuc, " B-7 " 

" " blueviiriol, " 101 " 

« " pyrollgnite of iron, " 78 " 
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The l>luc 



>l i9 nb!:orbed more readily by the hemlock, and ll 






cpyro 



mpruinintion of the hesvy timbers used apoa bridges and other 
■tmctares, n lacjrc wooilcn diitcrn, 4) feel diameter in the clear, and 27 feet 
deep, was eonsiracicd of ihrcc-incb ecasoned white-pine plank, tightly 
caalked In the EcamH, anil bound with Iron hoops; two courses of Ihree-lnch 
plank were laid transversely, and flrmly secureil at the bottom of the dstem. 
This, when finlnhe^l tiy the carpenters, was sank Into the groand, itnlll the 
top edge Blood three feet aliove Ihe eurface. A hoiating rnine is a^ed in iitl- 
Inf; Iho tlmlKT; the clicks being placed in a vertical position In the cistern, — 
which shoold alnraTS bo kept filled to ita top ed^e with the solution, — in this 
way a pressure of a column of 27 feet In height Is maintained at the buc-end 

The folioffing table shows the quantity of solution Introduced Into a cubic 
foot of Iho different woods, Iho Eolulion consistiug of one part of pyrolignite 
of Iron and six puts of walcr: 



Wl.il* 0.1:, 
IVMie pine. 


17 


^rr.ui^^f "■-^'^r^rXT'™ 




063g.llol.e. 72 gallons. 
110 " 04 '■ 





Timber IVcshly cut will receive Iho solations more readily than when dry. 
Some pieces of while oak, which had been felled three months, absorbed per 
cubic foot, 7li per cent, more llian llie same dcserlplion anil sizes of timlier 
wliieh hnd been twelve months felled. It was also obaerveil that in pushing 
eome rreshiy-cut beams, with a sudden downward fonc. inlo ihc cistern, the 
sap would appear on Iho lop of the beam, often in quaniiiies to (ill a wine- 
glass. 

These fuels confirm the opinions of Boachcrie, and show that the drying 
and Ecosonint; of limber, to prepare it for Imprejrnallon, is an unnecessary 
waste of Inlior- The expense of iinpregnalintr railway limber, wiih the pro- 
cess advocated by Ihc writer. Is but trifling. The lalior required is involved 
only in lining and carrying Ihe timber; and to this must be added Ihe cost 
of the solutions alisorbed. A sintemont of the cost of preserving sills with 
the usual antiseptics Is here given. 



In proporl ions oped by Eruiicl, viz., one pound to 10 gidlons of water — 

Lubor at leak, lifiing: and csirying (he sills, 1-0 cc 

Holutiou absorbed, 2 galloas 1-8 ' 

Cost per lill, "Ji ' 

In Ihc proportion adopted by Boaoberie, vis., one pound fo 12; gnHiinfl ol 
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In Ibe proportioDS adopted b; Ibe writer, vis., 1 part of pyrollgnlle to SpKrta oT 
■water— cost of pyrolignite, 23 cente per g»Uon. 

Labor at (sDk, etc. 1*0 cent. 

SoJulion absorbed 6-6 " 

Cost per sill, 1,5 

The writer does not claim that this method of irapregnnting timber by 
capillary attraction ia superior to any process extant, for such an assumplion 
Bt this period would certainly bo premature and BOmowhat nrrosant. The 
question of itselllcacy han^ itpon a single point, which Is this: Docs it inti'o- 
(iuce a GufDcient quantity of the prescrvatire solutions (o prodnce Ihe desired 
effect? From the mass of data condensed In the tables (iriv^n above. It 
appears that the average degree of obsorptlon varies In the different classes 
of woods. The average of the sills impregnated In the tanks range from 
0-52t to 0-78* of agalion per cubic foot. The averages of the limbers In the 
cistern, from 0-53 1 lo 1 ■ 10 1 of a gallon per cubic foot. 



The author seeks to ascertain whether any connection is ascertainable be- 
tween the structural relations of various kinds of wood and their observed 
physical properties, such as their powers of resonance and conduction of 
heat, etc.. In the same way as was done for one and the same wood by 
Savart In respect to resonance, and more especially by Tyndall In respect to 
the condaMion of heat. 

The primary abject was to trace the difference in the conduction of heat 
shown by diefcrent woods, according as the heat has to traverse the wood 
In a direction parallel with, or at right angles to, the direction of the grain. 
For this purpose, shibs of the woods to be exatoJued were bored through, 
perpendicular to their planes, and then covered us uniformly as possible with 
a coating of steaiine. A hot wire, exactly fitting the bore, was Inlrodnced 
Into the latter, and continaally turned round, during the experiment. By this 
means the coating of stcarine around the orlflce was melted; but, as wq 
Ehould expect, not In concentric circles, tut in elliptic zones, whose rnqjor 
axes Invariably coincided with the direction of the grain. The great differ- 
ence in the behavior of different kinds of wood (abont eighty sorts wero 
examined) under' these circumstances Is at once apparent. With some, the 
ellipses are tolerably circular; by others, more elongated; while by others, 
again, the major axes are so extended as to bo nearly twice the length of 
the minor ones. The eccentricity of these ellipses, which furnished a graph- 
ical expression for the conductive power of the wood In the directions be- 
tween which Ihe structural differencewas greatest, made it possible lo divide 
the different kinds of wood into four distinct groups. In the Hrst, Ihe ratio 
of the minor to the major axis of the ellipse is on the average as 1 to 1 2.'i. 
To this group, Acacia, Box, Cypress, King-wood, etc., belong. In the sec- 
ond, and by far the most numeroas group, containing Elder, Xul, Ebony, 
Apple, sevonil dye-woods, etc., the mean value of Ihls ratio is I to 1-43. In 
the thiid gronp, to wbidi Apricot, Siberian, Acacia, Brazil-wood, Yellow- 



* Amcriean gallODi. 
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wood from Piicrto CiihcUo, ct<-., helonp, the ratio is as 1 to I'tiO, In tlio 
roiinli jiToap it is nil 1 to 180; and to tliis division belong Lime, Tamarind, 
Iron-wood, Poplnr, Savanillii (j'ellow), cic. Hence, tlie condactinR power 
of all w<khIs in the dii-cciion of tiio fibre exceeds that in tha perpcndicuinr 
direction by no means in a constant manner, bat In one wlilch dcpcnd<> 
upon tbe natnre of the wood. This superiority ia in the first (;roup eo smali, 
thut the warmtb In Iho illrcctlon of the fibre traverses a path oniy a quarter 
more in length than that traversed in the same time in a perpendicular 
direction. Id the last RTOup. on the other hand, the leni^b of tbe path in 
the first direction Is about twice that in the perpendicular one. 

In order to investigate the relations of resonance, two rods were cut fiom 
each k\aA of wood — the one being taltcn in the direction of tiie si'nln 
(Langholn), tlio second perpend icuinrly across it (Himholi). On suspending; 
tbcse rods freely (their length wa^ 470 mlHIms., breadth 20 millims., and thick- 
ness 8 miliims.]. and etrikins them witli a stick, tbe piece cut with the grain 
always gives a more sonorous tone than the corrcsponiting cross-grain piece. 
Nevertheleaa, the diiforeneo of resonance in tbe tones of the width and eross- 
gr^n pieces of one and the same wood, of the first of the groups dcBcril}ed 
(say beech), is unmiatakabiy less than tbe difference between the tones of 
the with and cross-grain pieces of any memlier of the second groap. In tiio 
second group this dlfTcrenccis less than in the third; and in the third, again, 
less than [n the ftiurth (as with with and cross grain pieces of poplar). 
When, therefore, the fibres of all kinds of wood are set in vibration, the 
purity of resonance is greater when such vibrations are transverse than when 
they occur in other directions (aa when the rode are cut across the grain). 
But this Buperiqrity of resonance la not constant; it depends upon tbe nature 
of the wood. The difference in this respect, In the first groap of woods, is so 
smflli, that the resonance of two with and cross grain pieces resembles ihut 
of two not very dissimilar masses of stone when struck. In the last group 
the difForenco is so great, that the lone of the with -grain piece, when struck, 
has a metallic ring, while the dull sound of the cross-grain piece reminds 
oneof a piece of pasteboard when struck. The division of the woods esam- 
iued, derived from their thermo-eondactire power, is accordingly supported 
by their acoustic relations. 

By supporting the two ends of llie rods employed in the above experi- 
ments, and loading them equally in the middle, tbe degrees of deflection 
which ihey undergo will give us an insight into \heir structural relations ; 
for tbe greater their compactness, the greater the resistance they will ofier 
to bending; and the less compact they are, the more easily Ibey will yield. 
The difi'ercnce in vertical height of the middle points of the bent and 
straight rods was taken as measure of deflection. A lever was employed to 
determine this measure, the cud of which passed over an enlarged scale, in 
order that the readings off might be the more exact. The anit of this meas- 
ure was a matter of Indifference, inasmuch aa in the comparison to be in- 
stituted, relations only bad to be dctennined. Although, as was to be 
expected, in all cases the with-gr^n piece was much less flexible than the 
corresponding cross-grain piece, yet an important difterence was noticeable 
in the different groups. This is best seen by calculating the relation between 
the bonding (measured as above described) of the with-jrrain and that of (he 
cross-grain wood; that is, the same weight being applied (say 100 grs.), by 
dividing the number piven by the lever with the cross-grain piece by that 
elven with the with-erain piece. This relation (call»d "ralleofdaflsctlon" 
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In the following tnhle) bas. In tlie flrst [mnp, Ihc mean valnc of I to S: in 
the second, 1 to S; in the lliird, 1 to 9.5; In tlie I'oanli, 1 (u II. TIjo <liviii- 
jon of the groups is therefore also supportvd from llild point of Tiew.* The 
dilTerenca in the struciure in the diRcrent directions is letut in thusc woods 
which show the least difference with respect lo direcltun In tlicir thenno- 
conductive and resonant properties; and the difference in the former is 
greater or less as the two latter differences are greater or lees. 

Henee a definite relation may bo establiaheil between (be different phe- 
nomena described; and (bis is true (o SDch an extent, that the knowledge of 
one of them, e. g., the mechanicBt or state of cohesion, is sufllcieni to deducC' 
the others, Ihoso of warmth or resonance. 

Thus, merelj to adduce one example, especial experiments had shown 
that In petrified woods a dilTercnce of sfructnre In the directions parallel 
with, and perpendlcnlar to, the direction of the f;rain hod been pre-^errcd: 
and, in fact, the Ibennsl curve was an ellipse whose major axis was parallel 
to the fibres. As in the petrified exiunple, this dilTerenee In mechanical 
stnictaro was mack lees than in the living wood ; so, also, while in tlie living 
Conifer the ratio of the axes was as 1 to IJD, in the petrified specimen It 
had sunk to 1 to 1.12. 
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125. Heaantloof deflectionllofiiL 
King wood. 
SallD wood. 
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While Thorn. 
Arbor- vitc. 

St, Lueiau wood- 
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Cherry. 


Ash, 










Finm. 
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Sandsl (red). 


American maple. 












Cedar of LebinoB. 










Coitarica (red wood). 


AoBtrsliBU eedar. 










Bimueapan. 


]*.li6andw. 










tubs (yellow wood). 
VisetJrellowwood). 


Ehofy. 






















Tobssco blue wood. 


KoseiTOOd. 










Domingo blue wood. 
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Ldaryon* 



. Uean ratio of deOaetiou 1 to SD. 
Snake wood. 
Zebra wood. 
Purple wood (.ImonuUM). 

Coromandel wood. 

AngicB wood. 

Cocoa wood ( GaUaJa). 

Apple. 
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Bitio of the axes of Ihc therms] ellipee : 
Willow (two euimple!). 
ChettDDt (three exuuplee). 



ru«rte-C»bello 


,eUo-wood 




deflectlOBlUiU'O 


Uagnolia. 
Iron wood. 
TBDMrlnd. 

Falmuen. 




'■ Kiatenholi.' 




CobB (HnYiin 


Cedir). 


Satanmi jell 


wwood. 



ON THE UEASUKEUENT OF EUNNTNG WATER BT WEIR BOARDS. 

The following report on the above Eubject lias been presented to the Brit- 
ish AESocialion by Prof. Jhihos Thompson, of Belfast, Ireland; The exper- 
iments proposed to be comprehended in the inTestigalions lo which the 
present interim report of progress relates, have for their object to determine 
the euilabloncKS of trian^lar (or V-shaped) notches in vertical plates for the 
gau^png of running water, instead of the rectangular notches in ordinary 
use. The ordinary rectangular notches, nceurately experimented on aa they 
have been, at great coat and with high scientific skill in various countries, 
with the view of determining the necessary formalas and coetficienla for 
their application in practice, are, for many purposes, saltable and conve- 
nient. They are, however, bnt ill-adapted for the measurement of very 
variable quantities of water, such as commonly oecor to the en^neer to be 
gauged ui rivers and streams. If the rectangtilar notch is to bo made wide 
enough to allow the water to pass In flood times, it must be so wide that for 
long periods. In moderately dry weather, the water flows so shallow over lis ■ 
crest, that its indications cannot be relied on. To remove in some degree 
this objection, gauges for rivers or streams are sometiiaea formed, in the 
best engineering practice, with a email rectangular notch cut down below 
the general level of the crest of a large rectangular notch. If, now, instead 
of one depression being made, for dry weather use, in a crest wide enough 
for use In floods, we conceive of a large number of depressions, extending so , 
ns to give to the crest the appearance of a set of steps or stairs, and if wo 
conceive the number of such steps 10 become infinilely great, wo are led at 
once to the conception of the triangular Instead of the rectangular notch. 
The principle of the trinngnlar notch being thus arrived at, it becomes evi- 
dent that there is no necessity for having one side of the notch vertical, and 
the other slanting; but that, aa may in many cases prove more convenient, 
both sides may be slanting, and their slopes may be alike. It is then to be 
observed that, by the use of the triangular notch, with proper formulas and 
coelHcients, derivable hy due union of theory and experiments, quantities of 
running water from the smallest to the greatest, may be aceuratoly gauged 
by their flow through Ihc same i.otch. The reason of this IB obvious tram 
considering that, in the triangular notch, when the quantity flowing is veiy 
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small, the flow la conlincil <o r emnll spncc. Hdmidlnt! of fii 
ment; antl ihal tlic space IVir the tlow of ilio wulor increase 
to be measured increBseB, lint Etill c 



Funlier, ibe ordinary ret^tangnlar notch, when applied for the icaolsinR of 
rivers, is enbject to a serious olyeLliofi from tho difiienity or impossibility ot 
properly taking into account the influence of the bottom or the river on the 
flow of the water to the notch. If it were practicablo to ilain up the river ao 
<lcup that [he water would flow through the notch as If coining from a reser- 
voir of still water, the diflicnlty would not arise. Tills, howevur, can seldom 
be done io practice; and, althonub the bottom of tho river may be so far 
below the crest as to proiluce but little effect on the flow of the water when 
the quantity flowins 'a small, yet when tho qoantity bei-omes great, the " ve- 
locity of approach" comes to have a very material influence ou the flow of 
tho water, but an influence which it h usually difficult, if not ijnpraclicubic, 
to ascertain with satiBfactory accoracy. In tho notches now proposc<i, of 
triangntar form, Uie influence of the bottom may be rendered detlnitc, and 
snch as to affect alike (or, at least, by some law that may be readily deter- 
mined by experiment) the flow of the water «hcn very small, or very great, 
in the some notch. The method by which I propose that this may be ef- 
fected, consists in carrying out a floor, starting exactly from tlio vcncx of 
the notch, and extendin|> both up-slrcam and laterally, so as to form a bot- 
tom to the channel of approach, which will both bo smooth and will serve 
as the lower hounding surface of a passage of approach, unchanging In form, 
while increasing in ma^ituile at the places, at least, which are luljaccnt to 
the vertex of the notch. The floor may either be perfectly level, or may 
consist of two planes, whose intersection wonid stnrt froni iho vertex of the 
notch, and, ns seen in the plan, would pass np stream perpendicularly to the 
direction of Iho welr-boan); the two planes slanting uptnirds from Ihoir in- 
tersection more gently than tho sides of the notch. Tiie level floor, although 
theoretically not quite so perfect as the floor of two planes, would probably, 
for most practical purposes, prove tho more convenient arrangement. 

n'ith reference to tho use of the floor, it may 1>c said. In short, that by a 
due arrangement of the notch and tho floor, a discharge oriliee and channel 
of approach may be produced, of which {(he upper surface of tho water 
l)eing considered ns the top of the channel and oriflcc) the form will be un- 
ctianged, or but little changeil with variations of the quantity flowing; very 
niHcii less, certainly, than is Iho case with rectangular notches. The htwa 
rcgulathig the quantities of water flowing in such oriflces as have now l>ceD 
diiscribed, come naturally next to bo considered. Without, however, in tho 
present interim report, attempting to cuter on a detailed discussion of thco- 
i-ciical considerations on this subject, 1 shall here merely advert brieSy to 
the principal results and methods of reasoning. 

Uy theory I have been led to anticipate that the quantity flowing in a given 
notch should be proportional, or very nearly bo, to the g power of the lineal 
dimensions of the cross section of the issuing jet, or to tho J power of the 
head of water over the vortex of the notch. This head is to be understood, 
in Tho case of water flowing from a still reservoir, as being measured verti- 
cally lYom the level water surface in the resen-oir down to the vertex of the 
notch ; or in the case of water flowing to tho notch with a considerable ve- 
locity of approach over a floor arranged as above described, the head la to be 
coasidered as measured vertically fiom the water saiface, where the motion 
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is nenrly stopped by tbc wcir-bosrd at a plarc near the board, bat ottBr Ul 
inny be fouiiil pmoliuiblc, from ihe centre of tbo notcli. Thci law bcre enun- 
ciated, to the effect Ibat Che quantity flowing Ebonid be proportional to the 
^ power of the head, I consider should hold good rigidly in refeience to 
water flowing by a trian^lar notch ia a thin vertical plate, fVom a large and 
deep rcscn-oir of still water, if the water were a perfect fluid, freo from vis- 
cidity and friction, and fVom capillary attraction at lis eurface, and from any 
other slijjht disturbing causes that may have minute Influence on the flow, 
the flow being supposed to be (hat duo simply to gravltallon rosifitEd by tliu 
Incniuof the fluid. The like may be snld of water flowing from triangulur 
notches with Bhailowchannclsof approach, having floors us deacribod above, 
when duo attention Is given to make the passa^s of approaeh so as really 
to remain unchanged in fonn for n sulBcient distance from iho notch, white 
Incieaslng In magnitude as Ihe flow increases (such being supposed accord- 
ing to my theory ■□ bo possible], and if due attention be paid to the measur- 
ing the heads in ail cases in positions similarly situated with refeience to the 
varying dimensions of the issuing streams. 

In Illustration of these statements, or suppositions, I would merely say, 
that, if two triangular notches, similar in form, have water flowing in them ■ 
at dilfcrcnt depths, but with similar passages of approach, Ihe cross section 
of the two jets at Ihe notches may be similarly divided into Ihe same num- 
ber of elements of area; and that the areas of the corresponding elements 
will bo proportional to Ihe squares of the lineal dimensions of tho cross sec- 
tions; or, as from various considerations may readily be assumed, propor- 
tional to the squares of the heads; also tho velocities of the water in the 
corresponding olcmcnts may bo taken as proportional to tho square roots of 
the lineal dimensions, or to the square roots of ttie heads. From these con- 
siderations, supported by Humorous othera, it appears that the quanlilios 
flowing should be proportional to the products of the squares of the heads 
into their square roots, or to tho ^ power as already stated. 

Th»friction of tlie fluid on tho solid bounding surfaces of tbo passages of 
approach, where Ihe water moves rapidly adjacent to tho notch, may readily 
be assumed, (rava all previous experience in similar subjects, not to have a 
very Important influence even on Ihe absolute amount of Ibe flow of the 
water; and if wo assume (as is known to be nearly the case for high voloci- 
llcs, such OS occur in notches used for praclical purposes, unless usually 
small) that the tangential force of fWetion of (he fluid per unit of area of 
surface flowed along, Is proportional 10 the square of the velocity of flow, it 
follows by theory that the Aiction, though slifEbtly influencing the absolute 
amount of (he flow, will no), according to that assumption, at alt interfere 
with its proportionality to the ^ power of the head. And this condition will 
very nearly hold good if the assninption is very nearly correct. 

How closely the theory thus briefly sketched may be found to agiee with 
Ihe actual flow of water, will be a subject for experimental investigation; 
and whatever may be the result in this respect, the main object must be to 
obtain for a moderate nnmt>cr of triangular notches of difTerent forms, and 
both with and without floors at the passage of approach, tho necessary 
coeffldonis for the various forms of notches and approaches solectod, and for 
various depths In any one of them, so as to allow of water being gauged fbr 
pinrtical purposes when in future eonvonlont, by means of similarly formed 
licit' lies and npproactics. Tho ulility of the proposed system of ganging, It 
is to lie particalatly observed, will not depend on a pcifectly close sgresment 



D,g,t,7P:hy Google 



MECHANICS AND USEPL'L ARTS. 59 

of tlio theory dcscrihed with the experiments; bemuse a tabic of experi- 
mental coiifflcienls for vnrious depths, or an empiricnl fonnulo alifthllj mod- 
Ifitil iVom ihe theoretical one, will eerve all pdrposen. 

To one oviUcnt simpllflcation In tlio proposed sjslem of gauging, as com- 
pared with Ihnt by rectangular nolclies, I would here advert, niimely, ihnt 
in tho proposed a; Etem the qQantity flowing comes lo bo a function of only 
one vari^le, namely, the measured bend of water, while in tho rectangular 
notches it is a function of at least two variahlen, namely, tho head of water 
and tho horizontal width of the notch, and is commonly, also, a function of 
a third variable rcr? dilBcuIt to l>e taken into account, namely, the dcptii 
fi-om the crest of the notch down to the bottom of tho chaimcl of approach; 
which depth must vary in its influence with all the varyins ratios between 
it and the other two quantities of which the flow is a function. 

The proposed eystcm of );auging also gives facilities for taking another 
element into account, which often arises in practice, namely, the influonco 
of back water on tlje flow of the water in the gauge, when, aa frequently 
occurs in rivers, it is found impracticable to dam the river up suflleiently to 
give it a clear overfall fVee from tho back or tail water. For any given ratio 
of the hci^rht of the tail water above the vertes of the notch, I wonld antici- 
pate that the quantities flowing would still ]>c, approximately at least, pro- 
portional to the f power of the bead oa before, and a act of coclflcienis 
would have to be determined experimentally for difl'erent ratios of the height 
of the toil water above the vertex of the notch. 

With the aid of the grant phtced at my disposal by Ihe Association at last 
year's meeting, for the purpose of these researches, I have got an experi- 
mental apparatus constructed and iltied up at a place a few milca distant 
from Belfast, and I have got some preliminary experiments made on a right- 
angled notch in a vertical plane surface, Ihe sidea of Ihe notch making 
Bn;;le3 of i5° with the horizon, and the flow being ttom a deep and wide 
pool of quiet water, and the water thus approaching the notch aninfluenccd 
by any floor or bottom. The principal set of experiments as yet made were 
on quantities of water varying from about two to ten cubic feet per minute, 
and the deptha or heads of the water varied fVom two to four Inches In the 
ri^ht-angled notch. 

From these experiments I derive the formula q = 0-317 h J, where q is tho 
quantity of water in cnbic feet per minute, and u the head os measured ver- 
tically in inches from the s^ll water level of the pool down to the vertex of 
the notch. This formula is submitted at present temporarily, as being accu- 
rate enough for use for ordinary practical purposes, for the measnrement of 
water by notches similar to the one experimented on, and for quantities of 
water limited to nearly the same range as those in (ho experiments; hut as 
being, of course, subject to amendment by more perfect experimenU cxtcnd- 
iiis through a wider range of quantities of water. 

It will be readily olwcrved that the experimental invesligatlons indicated 
in the foresioing report aa desirable, are such as would require for their com- 
pletion and extension to large flows of water a great expcnditnre hotli of 
time and money, like as has already been the case with researches on the 
(low of water In rectangular notchci'. All that I can myself, for Ihe present, 
propose to Bccmpt, is to open up the subject with experiments on moder- 
ately small flowii of wulcr. 



D,g,t,7P:hyG00^lt' 



ANHUAL OF SCIENTIFIC DISCOVEnT. 



STUENOIJi OF 



WATEB-PIPES. 



The Scientific American pnWishcB tlie following report of a series of cxper- 
imcnla concluded by Israel SlarsL, Esq., of Roclicatcr, ^. Y., nith a view of 
dctennining the Btrength of wooden wHter-pipcs to reaiat hydraulic pressure. 

Pipes of varioiu aizoa were aulijceted to pressure so great us to bur^t thcni, 
Imt thoy bore a tai greater anioniil Ihan any spectator supposed tlieiii c.ipa- 
tilc of bcBFinK. Tlic largest pipe tested had a bore of el^hC iiiehcji in diame- 
ter; the smallest bad a bore of one inrli and five-eighths throu^li a pino 
Ecuntling of three and a half Inchea. TIicso scantlings vere pal togcTlicr in 
seclfons, and eoaCaincd a pressure equal to a head, of one hundred and 
eighly (feet, and sabacquent cxperimenta showed tUat they would susiaiu a 
far greater pressure before bnrsting. 

The following is tlic report of Mr. Marsh, regarding Iiia experiments; and 
the result?, aa placed In a tabalat form, will bo found very coitvcnlonC for 
fulnr© reference by hydraulic engineers and others : 

Hydrostatic pressure was applied to the pipe by means of a double-acting 
pislon-pnmp, with an air-rliamber attached; and the ainoonC of pressure 
acting upon Ibo whole interior surface of the pipe was ascertained by means 
of a piston, which was cylindrical in form, and made equal in area to one 
aquare Inch, and dltcd to an opening In the pipe, which conreyed the water 
flora the pump to the wooden pipe, and of a acale-lieanj graduolcd so aa to 
indicate any amount of pressure tram forty to two hundred pounds. The 
opposite side of the beam was graduated to indicate in feet the height of a 
vertical column of water, which would produce a corresponding pressure. 
Some of the pipes used In these trials were nTade of round logs, and others 
of sqiuiro scantling; bat ibey wore all made of white pine timber. The fol- 
lowing is a statement of tbe pressure to which the pil>c was subjected, in 
which the lost column indicates the pressure at which the pipe liurst: 
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WORK OF WATER-WHEELS BY NIGHT AND DAT. 

The following note, on the aliove subjecl, hna been addressed to the editon 
of the Scientific Aii\ericaii, by a correspondent in East Pepperell, Mass : 
In hm cauTse of my busineas of building and putting In wM«r-wlie«Ii 
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(Blake's pHtenf), I have often henrd it Hsscrteil, l),v mill owners nnd otiier.', 
that waler-wheds will do more work in ihc niglil tlian In the dayllnic. To 
dcmoQEtraie tho faltaey or such an asecrtion by aetuut and scicntifli' experi- 
ments, I lia,vc, with great care and with the use of everj- ptrfctt uppa'T't'M 
for testing watcr-wheets, ohaervcd their perfomutnce In several cniTessive 
days and Dl;;hls, namely, five experitnenCs in tho middle of tho day and 
three in the middle or the night, on u wheel of 18 Inebcs in diameter, run- 
ning without resistance under a fall (H) of eight and more feet; running tho 
wheel for SOOO rOTOlallons at each experiment; and tho time being calcu- 
lated by noting the sounds tor e\eiy 100 revolutions, by the boll-hnmmcr 
nttnehed to the wheol-shaft, which Is a good timo-kceper. 

I kIvo below the results of each experiment opposite the TM (II) which 
actuated the wheel, in revolntionH per second; Hn<l I then reduce Ihc revolu- 
tions to what they would have been had the full (H) been the some in every 
experiment, having one in each series, nighi and day, equal to 8,41' feet, I 
reduce K to that H by the fomulaaa^H: R=„«-41'; R*. 



.90196 
.92524 



8^10 ftet, i-aaisea SAI feet, 

8,615 " 4.»a22a0 " 

8,390 " 4.83»»T6 " 

8,122 " 4,920108 



On comparing the reaulta of the two series of experiments, it will be seen 
that there was a difference of 0.00410 in favor of the wheel's revolution dur- 
ing daytime. 

NEW APPARATOS FOE DEEP-SEA SOUNDINGS. 

The following description of a new apparatus for effecting deep-eea sound- 
ings, devised by Deul. Trowbridge, U. S, N,, Is derived from a communica- 
tion addressed by the Inventor to Prof A. D. Bache, Superintendent Coast 
Survey, and published in Sittimari'i Journal (or May, 1S39 : 

"In the method of sounding hitheno employed," says Lieut, T., "the 
influence of the friction of the water upon tho line, or 'endwise resislanec,' 
as It Is called by Prof. Airy, was bnown to exist, but the amount of this end- 
wise resistance in pounds, and its ultimate effects at great depths, had not 
been determined. It was supposed that by making uso of a weight of thirty 
or forty pounds and a small fishing-line, this resistance would be reduced to 
an inappreciable amount, or at least thai its effect in retarding the descent of 
the lead would not he sufBclent to destroy confidence In the results," 

Lieut. T,, however, elainiB that his own investigations prove that a weight, 
■Dch as Is ordinarily used in sounding, will be practically held in suspeiuioD 
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at no very prreBt depth, cTen when the line nsed ia tho Bmallpst that will fus- 

the fttct is veil established, that. nolwithGtandinK repeated cxpertments, m^ido 
by the most skilful officers, and witli the Dimoat cure, iho bottom of tlio 
orcnn has never been reached in its deepest parts; and even where the bot- 
tom haa been attnincd, and specimens brought to the surface, the uncertniii- 
lioB of the results have given go<Kl grounds for coulrovcrsj with regard to 
the depth. 

These fallurea and nnccrlalnties do not arise from the magnitude of the 
dlxtance to be measured, nor from the im penetrability of the fluid through 
which the lead has to pass; distances Intiiiltelj' great and Inllnllcly small in 
the universe above and around us, have been measured with precision ; and 
the unexplored depths of the ocean arc occupied by a medium flecly and 
equally penetrable at all depths. Yet in this field — a field dully trnvert^ed 
by the commerce of the world — a distance of a few miles only has UalBcd 
all attempts to measure it. 

The difficulty lies in the Simple cause stated above, viz,, the "endwise 
resistance" or ftiction upon tho so undine-line, which prevents the lead from 
going to the bottom where (he depth is (creot. The apparatus now devised 
is designed to avoid this fViction upon the line, while at the same time the 
line Is not dispensed with, but is made nsa of, as in tlio ordinary mode. 
Experiments have demonstrated, that an iron glot>e or spheie, when falling; 
fVeely on tho ocean, will attain a maximum velocity, within twenty-five feet 
of the surface, which will be kept up, without sensible increase or diminu- 
Uon, to the bottom. For a thirty- two-pound iron shot, this uniform velocity 
is about sixteen feet per second. When attached, however, to a small line, — 
this line being uncoiled from a reel on the deck of the vessel, and drawn 
down by the weight of the sphere, — the fHclion of the'' water on the line 
causes a rcmorltable change in the rate of descent. Nearly the same maxi- 
mum velocity at etartin); is attained; but the velocity becomes rapidly re- 
duced, until the sphere becomes suspended nearly motionless in the water. 

Taking the simple case of a thirty-two-ponod shot attached to a small fish- 
ing-line: the shot attains its maxlmnm velocity of sixteen feet per second 
within twenty-five feet oT the surface; but befbre a hundred fathoms of the 
line is drawn into the water, this velocity is reduced to ei|^t feet per second 
— a diminniion of half the velocity, fVom the friction of one hundred fathoms 
of line. At five hundred fiithoms. the velocity ia again reduced half, or to 
four feet per second; and at three thousand fathoms, to about one foot per 
second. Whereas, at this depth, if there <a no line attached, the shot will 
fall with its original velocity of sixteen feet per second, nndtminished. Be- 
low this depth we may determine, in tho same way, the circumstances in the 
two cases; the shot falling freely, still retains Its uniform velocity of sixteen 
feet per second, at four, five, and six thousand fathoms depth; while, wiih 
the line attached, at five thousand fathoms, the velocity is reduced to a few 
Inches per second ; and at six thousand fathoms, the descent is not perceptible 
under ordinary drcumstances. 

The time of descent becomes an important element also in practice. In the 
two OBsea given, the shot falling freely will descend to the depth of three 
thousand fathoms in twenty minutes, and to the depth of six thousand 
fathoms in forty minutes; while, with the line attached, it will require two 
hours to descend three thousand fathoms, and eight hours to descend six 
thousand fathoms. Those eSecla have been proved to be due to the tVicCiou 
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nloiic; nnd tlie nmonnt of whioh, in ponnila, has been delcmiinorl for diftir- 
CLil cases, In which different fSnns of wuisht and differenl Biica of line were 
used; »nd the entire inapplicability of the orditinry moJe of sounding for 
threat depths, or even for ordinary depths, where tlie object was to obtain k 
eoirect knowledge of the depths, has been demonstrated. 

Methods have been proposed, in whleh a line in dispensed with, bj detach- 
ing a float at the bottom, when the plummet strikes, and watching for the 
return of tbe float to tlio EUrfaee; but tlilH la Impracticable, as there Is no 
jnntcrial applicable, within our knowledge, that will float to tbe surface IVom 
the bottom of the eea, on account of the great preasnre, which condenses 
1 1)0 bulk, BO as to render bodies, speciflcallj lighter than water at the surface, 
Iiciivicr than water at oven moderate deptlis. 

A lino must therefore be used to bring bock to the surface any mnehine by 
ivliich the depth may be reKistered in the descent, and the motion of this 
line, in an extended form In the water, must be avoided. 

The apparatus which lieut. T. has devised is designed to secure this oljeet, 
by nttachlng to the sinker a tube or case, in wlilch tlie soundlng-Une Is com- 
pactly coiled, and from which it will be dischaived freely, thus causlu); the 
plumtnct to carry down the coil, while one end of the lino is held fast at the 
Euiface, — tbe line being uncoiled rrODi tbe desccndiii); sinker in the manner 
that a spider, falling from a height, ^vcs bat a thread in his descent, by 
which he retains communication with the point above, to which the thread 
is attached. The motion of the line In an extended form through the water 
being thus avoided, alt the conditions of fVee descent are secured, and the 
plummet will descend to tho greatest depths, with a rapid and uniform 
Telocity. Tho depth is ascertained in the manner heretofore known as 
Massey's method, by a hell-t or curved blade, which is caused to revolve by 
the motion of the apparatus through the water. Instead'of Mussey's Indi- 
rator, however, which, from its faulty construction, does not f:1ve accurate 
results, Saxlon's Current Meter, a much more delicate instrument, lias been 
adopted to this purpose. 

A specimen-tube is also used, dilfering somewhat IVom those now In use in 
construction, but not in its essentkJ points. The lower end of the line is 
attached to the raster and to tbe specimen-box, which weigh together only 
two or three pounds, nnd as the line is hauled in fVom the bottom, it brings 
up the register and specimen -box, leaving the plummet and attoclicd case at 
t!ie bottom. Besides overcoming the principal difficulty in sounding, there 
:irc other important advantajces secured by tlda arrangement, which simplify, 
r;itlicr than complicate, the problem. Those are ax follows: 

First: There is no strain upon the line. In tho descent, except from lis own 
weight, no matter to what depth or with what velocity the plummet may 
descend. It is possible, therefore, lo employ a very small line; a single 
thread of silk may In fact tie extended to the bottom of tho ocean. This 
permits of the nse of a tine which may be coiled compactly within a small 
Kpnce, the strength of tlie tide being made just Bofllclent to insure lis being 
h.iulcd In with safety, brlni;ln^ up, at the same time, the spcctmcn-lwx and 
the register. Ttie strain brou^'hi upon it, in hauling In, will depend upon 
the velocity of the upward motion, which mny bo regulated accordingly. 

Second : A rapid and uniform de'icont being secured, the Indications of a 
revolving register will be reliable, when attached to this plummet; while in 
^he present moile of sounding, the slow motion of descent at grant depths, 
Anders inch a mode of reslsteting Iho depth uncertain and unreliable. 
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Third ; TtiPrc being no Mrain upon llie lino in the descent, and the motion 
bolns uniform, it ia pmcticaWu to determine the depth by the time of dcai-ont, 
mulling use or it smnll iasulaicd wire us a Aounding-line, and dctermtnin^ 
the Instant that the wei^bt EtrikcE Iho tiotlom b; an electrical sij^al trans- 
mlltcd through ths lino. An apparatus was devised as long since as tlie 
year 1815, ft>r oscertalning the moment when tlio weight strikes Iho bottom, 
by electricity; but in tho mode of sounding heretofore employed, no par- 
ticular advaniai^ would result from this, vhilo Ibo danger of breaking tlic 
electric contlnniiy Is very great, owing to the strain branjtfaC upon the lino 
in the descent. And the plummet, us now used, descends nith sucli a vary- 
ing velocity, (hat, even with the time of descent jhvcn, no calculation will 
give tiie depth. The method has therefore never been pnt In practice. 
SVhercns, in the method proposed, there is no strain upon the lino In Its 
descent, and the plummet trill fall through each successive hundred fathoms 
in tho same time; the time of descent will thus famish a simple means of 
calculating the depth. 

In this process It will not bo necessary to recover the line, and the lima 
Inquired to sound the ocean at any point, need only be that required for the 
plammet to elnh to the bottom, moving with any velocity wblch may be 
desired. 

Many e^tperimonta have been made on the best method of coilin)!; the lino 
BO OS to secure Its Dn«>iliii>: with certainty, and without the possibility of 
strain upon the line, or [he occurrence of a kink. 

Much attention has aleo tieen gii'en to the quality and size of lino to be 
used. Upon these points the praulicul working of ihe upparatus in a certain 
degreo depends; but, being merely meehauiiail qucstiouB, they are ensiiy 
settled. 

Tlio importance of the pro1>lem which is thus sought to be solved, In con- 
nection with the survey of the coast, has never been questioned. A knowl- 
edge of the conaguration of the bottom of the sea, adjacent to Ihe coot^t, is 
necessary to the solallon of many questiona of Importance to navi}i;aliun 
and to science, and especially that of the mlin^ feature of the Atlantic coast. 
Hie Gulf Stream. But besides these considerations, the question liaH boconiu 
one of great public Interest. In connection with Ihe laying of submarine tele- 
graphs, tho risk of sucb enterprises boin^ diminished in proportion li> Iho 
accuracy with which the depth of the sea Is kiiovfn at every point of any 
proposed line, and the ullimnto practicability of such operations across ttie 
Atlantic being yet to be demonfltrutej by new and more accurate soundings. 

EXPERIMESTS TVITa BELTING. 

It has lon^ liecn a question of great Interest to all who use belting to drive 
machinery, whether leather or vukonized rubber hugjred tlio pulley the best, 
and hence was less liable to slip. To satisfactorily determine this q»cslian, 
Mr. J. II. Chcerer, of Now York, has instituted a series of experiments, by 
means of a simple device of three pulleys, which wo may designate as B, C, 
and D, mounted on an axle or shofi in a frame. Pulley B was covered wIlli 
mlibcr; C was a polished Iron pulley, "sueh as Is ordinarily used in mncbine- 
shops; and D was covered with leather. In Iho lirst experiment, a leather 
belt of good qn.Tllty, throe inches in diameter and seven feet long, was placed 
«>vcr Iho pulley, with thirty-two pound.? siispcnderi from each end. Weights 
were then added at one side until it began to slip over the pulley, and the 
lesnlls wcco as follows: 
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Tho next experimcTit v/as wilh vnlciLDized rubber. A threc-plj b«lt of 

the Bnmc diameler, Itnj-th, and lliicknesB as ibo leatUer one, waa chosen, 
and being loaded wiih tliirty-two pounib to keep It " taut," weights were 
added, as in Iba former instance, and tbo remit waa as follows : 

Bubbcr belt on Iron pulley >llpped at 90 Ibg. 



MINING ENTERFEISE. 

The deepest coalpit in Great Britain, and probabij in the world, bas, after 
nearly twelve jears' labor, during which Eome important mining problems 
have been solved, been compictcd, and opened at Uunkinftclcl, Chcehlre, 
England. The shaft of this extraordinary pit is G8G( yards deep, and the 
ainiiins of it b.is cost nearly X100,'000. The undertaking was eommeneed in 
1817, by ilr, Francis Asllcy. who is lord of the manor of Dunkinftuld, a 
township of 13C3 acres in extent, and containing valuable bctls of coal. By 
September 1SI8, the Ehaft of Ihc pit had been sunk 200 yards, when the 
works wore stopped by the tapping of a copious sprinj; of water, which ren- 
dered it necessary lo put in pumps and drive a tunnel 80 yards long. In 
about fourteen months this work was completed, and 43 yards added to the 
depth of the pit. Shortly altervnirda another spring was cncounienxl, wbirh 
stopped the works three months. At the end of 9ve years from the com- 
mencement, a depth of 47li yards had been attained, — the last tffS yards hav- 
ini; occupied twenty-nine months, in conaec|nenco of the difflcnlties which 
liiid to be overcome, the rock pierced throu;>h being very hard, and another 
tunnel -lOO yards long ha»ing had to t>0 made. At this point the sinkins of 
the shafl was suspended for atimc, and tho mine was worked for coal; but 
in 18)7 it \ras dolcrinincd to sink tho shaft 10 the Blnck-minc, a further 
depth of 21df j'ards. Operations proceeded steadily. In the face of many 
aifllcultiCB and discouraging procllclions; but the enterprise was recently 
successfully completed Iiy the workmen winning the Ulock-miDe, a fine seum 
of coal 4 ft. 8| in. thick, and calculated to last thirty years at 300 tons per 
dap. In sinklnp: tho shaft, twenty-two workable seams of coal were passed 
through, ai well as eight other scams, vai^in^ ftx>m 1 to ti feet thick, and in 
the aQ:;pegale 105 feet in thiekucss. The shaft Is generally 12 ft. G In. in di- 
ameter, but near the bottom it expnnds to a diameter of 10 ft. 3 in. It Is 
lined with bricks 9 inches thick, with strong rings of stone at Intervals of 
8 yards. At the bottom of the shaft is an Incline nearly hulf a mile long. 
The pit is titled with very powerful machinery. Another shaft of the same 
deptEi Is sunk as an air draught. — London Times. 



A recent Inquiry on tho almvo Rulijoct, Instituted by tho Bel;-lan govern- 
ment, merits attention. For some years, a notion had grown inio n belief 
that certain manufactories were pnjudicial to health and vegetation; and so 
much disquiet arose thereupon, especially iit the prorluce of Kamur, that 



D,g,t,7P:hy Google 



66 ANNUAL OF SGIt^NTIFlG DIBCOVEKY. 

the Rovcmor reported It to llic home (icparlmenc nt Brassels. . 
was appoinlt'd — two chemists and iwo botiinbts — who, commoncinij their 
inquiry, pursued it enrcfuUj for several months, confining tlicmsolvcs to fac- 
tories in which EQlphoric acid, Eoda, copperas, nod ehlorklo of litno were mode. 
The two ehemists watelied tlie processes, and noted tho eseapo of gases f>oni 
tbo ehltnncys. They conslilcr soda-fhclorlcs to be tho most noxlond, and tail 
- cliimncfs more burtTuI than sliort ones, hccausa of iho greater Eurfaco over 
wliich they diffuse Iho vapors; and tall eliimncys, by quickening (he draught, 
iliscluin?! gases which oihcrwiHe would bo absorbed in the passage. Hence, 
contraiy to llie commonly received opinion in (his country, they hold that 
there iaicssdisperslonuf deleterious vapors with a short chimney than u tali 

The botanists, on their part, show, ns might be anticipated, that the effect 
on vegetation is most shown in (he direction of the pravaicnt winds, and 
more during rains and fogs than in clear weather. They establish i)ejond a 
doubt the hurtful influence of smoke, duo to the presence of liydrochloric 
and sulphuric acid, and they find lliat tbo greatest distance at which tho mis- 
chief Is observable is 3000 metres (a litlio over an En^-llsh mile); tho least, 
600 metres. They cnnmorttto Ihirty-foiir kinds of trees which appear to bo 
most susceptible of liarm. beginning with the common hornbeam (Corpiiius 
Bffulus), and ending with the alder; andtictwecu these two occnr, in sequence, 
beech, sycamore, lime, poplar, apple, rose, and hop. As regards tho effect 
on the health of men and animals, tho eommisslon find the proportion of 
deaths per cent, to bo lower now In the surrounding population than before 
the factories were established : fVom 1 in SS it boa fallen to I in 66. .One rea- 
son for this improvement may consist in the better means of living arising 
out of tho wages earned in the factories. However, the commiBSion wind up 
their report with an assurance that bealtJi, either of men or horses, Euffers 
nothing from the factories, and vegetation so iittle, that farraera and graziers 
may dismiss their fears, and the government refVain fh>m iuteif^ring. 



SCIEKTIFIC VERSUS PRACTICAL I 

The following testimony of Lichig as to bis lUmoua school at Giesscn, is 
worth considering in these days of schools of practical science. — Silliman'a 
Journal- 

"Tho technical part of an industrml pursuit can be learned; principles 
alone can be taught. To learn tbo trade of husbandry the agriculturist must 
serve an apprenticeship to it: to inform his mind In thopriaelples of the sci- 
ence, he must fVeqnent a school specially devoted to this object. It is Impos- 
sible to eombhio the two; tho only practicabloway is to take them up succes- 
sively. I formerly conducted at Giesscn a school fbr practical chemistry, 
analysis, and other branches connected therewith, and thirty years' experi- 
ence has taught me that nothing is to bo gained by tho combination of 
Ibooretlcai whh practical instruction. It is only after having gone through 
a complete course of theoretical instruction in the let^urc-hall that the stu- 
dent can with advantage enter upon the practical part of chemistry. Ho 
must bring with him into the laboratory a thorongh knowledge of the piin- 
clplos of the science, or ho cannot possibly understand tho practical opera- 
tions. If he is ignorant of these principles, lie has no business in the lalwta- 
lory. lu nil industrial pursuits connected with tbo n.itarai sciences, in fact, 
in all pursuirsnot simply dependent on manual doittcrity, the devc!opomeiit 
orihalnieUectnal fUenlliat by what may be termed school learalnt;, couFti- 
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totes thebaail and chief condilion of proprcss and of erery ImproTement- 
A young man with n mind well slored with solid scienlidc awiuiromcntg, will, 
nithoul difficulty or effort, master tho technical part of an industrial pursuit j 
'whei'eas, in general, an individual who Is thoroughly master of the technical 
part may be altotfother Incapable of seizing upon any new fact that has not 
previously presented itself to him, or of comprcbendin); a edentilic principle 
and its application." — LiMg, Letleri on Modem Agricutture, edUed by John 
Btyllt, M. D. 

HOTEL GEOGKAFHICAL EXFOSITIOK- 

A gentleman of Cumberland, England, has recently conTerted a IctcI and 
verdant plain on his estate into a map of the world, of great and singular 
Interest. It really gives learners an expertness in gco;^aphy, much be- 
yond what they acquire from books and maps. The spot is about 3O0 
yards In length, (Vom east to west, and 180 in breadlb, from noi-th lui^oulli, 
tl is inclosed by a wail of divarf dimensions. Thirty-six marlts are made on 
It (e:\st and west), and eighteen on the north and south, fixing the degrees 
of longitude and latitude at ten degrees, or GOO miles asunder. Four pieces 
of oak timber are laid down, 30 feet long and 8 inches square, witii holes nt 
the distance of 3 Inches, or llvo miles tVoni one another, — thus making 3U 
Inches a degree, and comprising in ten a distance of 600 miles. The scales 
afford an opportunity, by cross log lines, of determining particular to«its 
and cities, in the same manner as we operate with scale and compasses ou 
paper. Tlie continents and Islands are made of turf, the sea Is gravel, and 
the boundary is a border of box at particular places on this novel ocean of 
gravel. Posts are set up, indicating trade-winds, cunents, etc. — Londim 



COKSUUFHON OF GAS BUOKE, 

A little invention for the prevention of gas emoke has recently been pa- 
nnted and introduced In London. It consists merely of an omamenlal cir- 
clet of metal, across which is stretched a sort of sieve of fine platina wire, 
and it is Intended to be placed as a cover on the top of the globe or clilm- 
ney. The result is most remarkable. The smoke appears to be instantly 
annliiiialed, and the flame both increases in bulk and becomes brlgiiter and 
more clear. The photogenic improvement Is stated to be n\>ni twenty-tivo 
to thirty per cent. Ail eflluvium from the gas is destroyed, and the discolor- 
ation of the ceiling and decorations of the room prevented by tbe use of 
this simple apparatus. — London lAterarti QateiU. 

PATENT GAS EEGULATOB. 
Mr, Herbert W. Hart, of Birmingham, England, gas engineer, has tntro- 
duced a method of regulating the pressure of gas in its transmission to gas 
burners, by the introduction of a regulator in the main pipes through wiiich 
the gas passes, whereby a steady and nearly uniform pressure is maintained 
ul ihe bnmers, wlialever may l>e the prcssriro from llie source of supply. 
This regulator consists of a chamber filled with fibrous material, so that the 
gns in its passage must pass ilnoujili or amongst Ihe fibres. In prep-irlng 
this permeable flhrous body, tlie ]>ateiilcu takes la3'ci's of tblt, or other fibrous 
material,, and moke* up a Kufllcient thickness occordine to the initial prei' 
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gnro or gas, the fibres being disposed traiUTcrself lo die ptsaage of the gai, 
and hold to^tber b; perforated or other porous plates. By means of suica^ 
bic eonncvllons between these porous plates, he raasos Ibo fibres to be com- 
pressed more or less, according to the density of the body reqnired. which 
vlH also be aeeording Co the initial pressure of the gas. The fibrous mate- 
rial hcln;: held somewhat loosely tDi;cthcr, the pressure of the ^as pro<Iun.-s 
this elfect. The (rreater the Initial pressoro ticcomes, the more the fibrea are 
compressed together, rendering it more difficult for the gaa to permeiite. 
Thus, by the self-action of the f|:a9 on the regulator, the exit pressure is Ki:a- 
hited and rendered uniform. In order to Intercept the ^rrossor impurities of 
the gas before passing through the regulator, a little loose wool Is placed lic- 
twceii the ingress passage and (he body of fibrous malerial before mentioned, 
which latter also has a similar effect In filtering and puriiying the gas. — 
Mechania' Magazim, No. 1830. 

BACHKLDER'S COAL-OIL LAHF. 

TUs lamp ia designed for borning all iiinda of coal oils without employing 
the common glass chimney, and thus avoiding the expense of their breaking 
and the inconvenience of the lamp Retting out oC order fVom that cause, and 
also to obtain the greatest amount of illumination from the combustion of a 
given amount of oil The invention consists In the use of tapers or wick- 
tabes, placed below and on both sides of a Sat wick-tube or main illuminat- 
ing burner, in combination with a suitable cap, thus supplying sufficient 
oxygen completely to bum the oil without a chimney, and also without rais- 
ing the cap BO at to obscure a large portion of the Same. The lower part of 
the cap Is screwed upon the lamp in the usual manner. Above this is a retic- 
ulated ring, for the purpose of admitting air under the wick-cap, which is 
slotted at the top to fit a flat wick. This ring is removable for the purpose 
of cleaning. By the contraction of the cap near the top, the air is concen- 
trated npon the flame. Into the lower part of the cap are Inserted the usual 
wick-tube, and likewise two very small and short wick-tubes. By this ar- 
rangement, the lamp, when trimmed and lighted, has a stronger draft on 
account of the tapers In the short tubes; consequently the outer cap may be 
lowered npon the main wick-tnbe, so that the illnminatln>; flame is almost 
entirely above the cap. In other lamps, where the itati, is to be produced 
by the wick-cap alone. It is necessat? to elevate this cap, so as to give a con- 
siderable volume of heated air in the upper part of the cap, In order to cre- 
ate sulBcient draft; but this elevation of the cap obscures more of the flame, 
and lessens the illuralnaling power of the lamp. On the contrary, by the 
use of the small draft-lights, the top of the cap may be adjusted about half 
an Inch lower upon the iliumlnating burner without causing the himp tc) 
smoke; consequently It Is practicable to secure a greater illuminating power 
fW>m a, given amount of oil, and to dispense altogether with glass chimneys, 
which are liable to break, dilflcult lo keep clean, and otherwise ol^ectionu- 
ble.— Journal JTranbtinJiufifute, Ocl. ISSS. 

NEW VENTILATOE- 
A correspondent of the New York Tribune proposes a plan for Tentilating 
rooms warmed by stoves, which is as follows : Apply a vertical pipe to the 
ttoat of the chimney, into which the lower end should enter below tlio 
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Store-pipe, nnd the upper end approach wichin r ftw Incliea of the cetl[n|;. 
In lis operation, tbe foul air rrom the lop of the room msheg down and Into 
the chimncj, lo fill a partial vacuam occasioned by (he dntft from the stove- 
pipe above. By applying a damper to the pipe, its capacity may be ad- 
Justed as desired. 

THE NEW (ENGLISH) IRON ETEAU BAH. 

The rolloirinj; article, descriptive of a new engine for maritime warfare, 
wo copy from the London Times .- 

The recent battles In Italy, sangnlnnry as they have been, afford, after nil, 
but slight indications of the real prc^fresa which has been made in destruc- 
tive branches of the art of war; and it Is only when a naval engagement 
takes place, that maritime powers will eee, with dismay, the awful effects of 
the weapons which science has placed in their hands. An engBKemcnt 
between two hostile fleets, in the present day, would probably not last an 
boar, for by that time two-thirds of all the ships engaged would be Bunk or 
blown up. TTie timo when ships lay ynrd-orm to yard-nnn, firing Into one 
another for a whole day, has gone by forever. I( will be short and sharp 
work now-a-days. It is a perfect knowledge of this fact, and a certainty 
that wooden ships, after receiving one, or at most two, well -concentrated 
broadsides, must sink immediately, that is leading maritime powers at the 
present moment to see if science cannot devise some means for rendering 
their ships invnincmhie, nt least for n time. But, while securing this object, 
a stiil more awful clement Is introduced into the art of navnl warfare, since 
these iron-cased monsters are to Ik used not alone for defence, but for mnning 
down and sinking hy nholcsalo the vessels of the enemy. 

The attempts to make iron sliot-proof vessels liave hitherto proved down- 
right failures, both in the French and English navies. Efi"orts in this direc- 
tion hare therefore been discontinued, and (he French emperor has set to 
work to sec if he cannot case large vessels with sufllciont iron to give a fair 
immunity from the effects of shot, whilst tholr prodigioas strength and 
weight maybe turned to awful account in running down opposing nrst-mlos. 
The idea was ngood one; but it ivent no further than an Idea, as, instead of 
building ships specially constructed for the purpose, the two vessels wlilch 
the emperor is now, with such vain secrecy, having coated with iron plates, 
are old sailing llirce-dcckors, which can never can? a sufllcient wclgiit of 
iron to answer the purpose, and which, even when fined with mnchineiy, 
will never, it Is said, attain a rate of more than four or Jive knots an hour, or 
so. The English Government have very wisely determined to adopt a dif- 
ferent plan, and to build a wronght-Iron vessel of Immense size, strength, 
and steam power, specially adapted as a vessel of war, and for mnning down 
ships of (he largest kind, not oven excepting the Great Easlera itself. The 
contract for this tremendous engine of modem war has boon taken by the 
Thames Iron Ship-building Company, and aulBcient progress has been made 
with (he iron work lo be used in her, to make certain that she will be alloal 
nnd fitting fbr sea by Juno 18G0. Ilor dimensions will be: cxiremo length, 
3S9 feel; breadth, 58 ftct; depth, 41 feet Cinches; nnd her tonnage no le<8 
than 6177 tons. The weight of the empty hull will be 5700 tons. TIiu 
engines are to be by Penn & Sons, of 12.50 horse power; and of thcM wu 
shall give a description on another occasion. Their weight, with boilers, 
wiU be eso tons. She will carry 950 tons of coal, and her annameat, mtaa. 
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Btores, etc., will amonnt to 1100 tone more, Thos, at sea, her lotal w^bt 
iritl be 9000 tons, which will be driven, wlien so wauled, throa)^ tbs water 
agaitiBt an enemy's eliip at the rate of sixteen miles an boor. It la dlfflcull, 
bj mere description, to give an adeqoite Idea of the IremendoDS itrengtb 
witli whlcb this vessel is to be built. The keel, or rather the portion to 
whicli the riba arc bolted, is made of immense slabs of wrought scrap iron, 
en inch and a quarter thick, and three feet six inches deep. 

From thla apring the Tibs, masHive wrougbt-iron T^haped beams, which 
are made in joints about Ave feet long by two deep, up to where the armor- 
plates begin, five feet below the water-line. These beams are only three feet 
eitibt inchen apart, while, for a dletanee of ten feel on each side of the keel, 
they are bolted in at only half this distance asunder. Five feet below the 
water-line the armor-plates commence, and, to give room for these, tJie depth 
of the rib diminishes to about half, !»- nine inches. Over the ribs, and cross- 
ing transversely, are boiled beams of teak, a foot and a half thick; and out- 
side of theee again come the armor-plates. Each of these plates is to be 
fifteen fbet long by four feet broad, and four and a half Inches thick. Sev- 
eral of them have been made, by the company, of paddled iron, of annealed 
scrap iron, and of scrap iron unanncaled : and experiments are now being 
made at Portsmontli, with a view of tesdug practically which best with- 
stands the tremendous attack of 68-pounders. It is almost needless to say 
thnt each place is the vsry perfection of material and manufacture. These 
ponderous slabs go up to the level of the upper deck. The orlop deck will 
be of wood, and twenty-lbar feet above the keel. The main deck will be of 
iron, cased with wood, and nine feet above tbo orlop. The upper deck will 
also be of wrought iron, and seven feet nine Inches above the main. All (he 
decks arc carried on wroughl-iron beams of the most powerful description, 
to which both the ribs and iron decks are bolted; while along the whole 
length of the vessel, from stem to stem, are immensely solid wronght-iron 
beams, at inlervala of Sve feet inside the ribs, which are again crossed by 
diagonal bands, tying the whole together in a perfect network. 

The armor-plates are not intended to shield the whole vessel, only the 
fighting portion — about 220 feet of the broadside — being thus protected. 
This broadside, however, will mount fourteen of the Armstrong lOD-pound 
guns, which, with two broadside-guns on the upper deck, and two pivot-guns 
of the same kind forvrard, and two aft, will give her a total armament of 
thirty-six guns, each throwing lOO-pound shot over a range of nearly six 
miles. Neither the bows nor stem have any of the largo armor-plates, 
but are coated with wronght-iron plates of nearly one Inch and a half Ihlclt, 
over two ftet of teak, which will ofitr sufficient resistance to prevent most 
shots from going through. But, to compensate for this apparent deficiency, 
both l)ows and stem are so crossed and recrossed In every direction with 
water-tight compartments, that it la a matter of perfect indilfterence whether 
they get riddled or not ; and each of these ends are shut ofT from the engine- 
room nnd fighting portion of the ship by continuous massive wrought-iron 
transverse bnlkheads: — so that, supposing it possible that both stem and 
stem coqid lie shot away, the centre of the vessel would remain as complete 
and impenetrable ns over, still offering, In all, twcnty-fonr inches of teak 
coaled with five Inches of wronght iron to every shot. But both stem and 
stern ore built, Inside, of snch immenae strength, thnt coiitlnj with arnior- 
phitos would bo Rlmoat superfluous. The bows, at the spot where the whole 
■hock must be rectived In running down ships, are. Inside, a perfect web of 
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Iron work, Btrengthened back to the armor-plates with so loss than eight 
wroaghl-iron decks, an Inch thick, and crossed and recrossed [n uU vraya 
and methods with diagonal hracings and supports. In the design sent into 
the Admiralty by the Thames Shipbuilding Company, the ehapoof the bows 
was made exactly after the outline of the neck and breast of a Bwan when 
swimming. Thus the point that would Btrike an enemy's vessel was [lie 
breast, which was placed under the water-line. 

In the AdmiraJtj model, aecon)ing to which the " ram" l« to bo built, the 
bows form an obtuse angle, the point of whicb is just level with the water, 
receding back at a ratber sharp slope, both atioTe and below it. This pecu- 
liar shape, bowever, will be concealed under the usual figure-head and for- 
ward gear, with a light arciflciat cut-water of wood ; so tbal^ apparently, the 
vessel will be an ordinary ftigate of the latest size. The Admiralty, no 
doubt, intend by these devices to diej^ise her real cbamcter; but we need 
hardly point Out how nCtcrlj fuiile such an attempt would be. The very idea 
of attempting to conceal the real purpose of a vessel so remarkable, and the 
only one of its kind afloat, seems absurd. Coming up Into action with other 
SrsUnttee in line of battle, no doubt she would pass muster unobserved; but 
nndcr such circumstances, even if as well known to the enemy as to the 
English, the knowledge would avail nothing to the former. Once a general 
eu|^gemcnt was commenced, the " ram" would bo able to pursue her mis- 
sion of destruction by running into the stems of the enemy's vessels almost 
without hiuderance. When such is avowedly her purpose, it seems, to say 
tlie least, unwise to camber ber with the masts and rigging of a llne-of-hatlle 
ship. The sbock of striking the first vessel would bring down all her masts 
by the board like reeds, and leave the ram's decks so encnmbercd with 
wreck as might even render her almost useless for further efforts. The mode 
in which she attacks will be to run elraight at the enemy, taking him In the 
stem or quarter, all the men retiring to (he stem to avoid injury from fulling 
spars. When about half the vessel's length flxim the enemy, the engines are 
ro be Slopped, and the engineers stand Ity to reverse the engines. In order to 
clear her (Vom the wreck of her antagonist, before the latter goes down. It 
is calculated that, striking a line-of-battte stiip in the stem, the ram would 
sink her within three mtnnles. The bowsprit will, we believe, be telescopic. 
In order to bo housed on board, with the anchors, before striking iho enemy, 
thai there may bo no chance of becoming entangled with the wreck of tho 
sinking vessel. It has, however, yet to be explained how she is to get rid of 
ber own masta and spars, and, above alt, what precautions will be adopted 
to prevent the rlg^ng fouling her screw. The cost of Che hull will be al)out 
.£^00,000, and her engines about £75,000, and her fittings for sea about 
;£45,00Q more, or X32a,000 in all. 

VULKEEABIUTT OF IRON PLATES. 
A scries of experimental trials have been recently carried on at Portsmouth, 
England, with a view of ascertaining the amount of reslBlance offered by 
iron and steel plates, when opposed to heavy ordnance at a short range. The 
practice was made both IVom a 33-pounder and a 95-cwc. gun, the latter 
throwing a solid 68-ponnd shot, with sixteen pounds charge of powder, — 
the distance of range aOO yards. At this distance, the results of tho ex- 
periments have demonstrated, in the clearest possible manner, that no iron 
or Bl«el plate that has yet been Dumafaclured, can wiihsland the solid shot 
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The llrec ehot irould not penetrate 
lUture It, and on llirce or Tour strihiiiK 
the ptntc in tlic same place, or in (tio ImmediiLte nclt;lilM>rliood, it would 
emaeh to pieces. As the results of the trial affected tbe steel plates, it proved 
that a flieel-clothed ship could bo far more easily destroyed than a wooden- 
sided one, and that on the emashln}; in or one or the steel plates, the 
destruetion of lite on the annetl ship's decks, supposing the broken plate to 
be di'lven througli the ship's side, would lie Romcthing dreadrul to contem- 
plale, from the spread of splintered material. At from 1300 (o 800 yards, 
iron-clothed ships would bo in comparalive safety from the effoels of nu 
enemy's broadside. But it must l>e borne in mind that the effcets of concen- 
trated Hring have yet to be ascertained on the sides of an iron or steel 
clothed ship; and account also must lie taken of the damage the wood-work 
forming the hiner sides of such a sliip would receive fh>ni the drivintr in of 
the broken plates, and which, so far as the present experiments have illus- 
trated, would appear to prove that an iron or steel clad ship, on receiving a 
concentrated broadside from a ftigate armed in a similar manner to the 
Mi^rseii, and struck near her water-line, must sink then and there, with her 
aimor on her back. 

JAMES'S BIFLED CANNON AND PEOJECnLE. 

A new projectile, invented by Hon. Charles T. James, of Khode lalaod, 
and which is intended to tie used in connection with a rilled cannon, is a cast- 
iron cylinder, surmonnted by a solid conical (canoid) head. The diameter 
of the cylinder is 09 of an luch loss than the bore of the gun; its length is 
aeoriy equal to tho calibre of the gunj while the length of its eonieal head 
is about one inch greater than that of the cylinder. The cylinder retains its 
full diameter for a quarter of an Inch of its length at each end ; then, for its 
intermediate length, its diameter is shortened one-half an inch, forming a 
recess in its body, which loss of diameter and external sutfttec of the cylin- 
der Is replaced by a compound filling of canvas, sheet'lin, and lead. 

The rings at the end of the cylinder, formed by shortening its duimeler, 
constitute the bearings of the projectile, when introduced into the gun for 
loading. The solidity of the canoid Is continued into, and tlicreby forms the 
solid portion of, the bead of the cylinder. The base of the cylinder has a 
central cavity or opening of 195 inches In diameter, which extends into the 
body rs inches, and tmai which {like mortises in the hub of awheel for 
spokes) there are eight rectangular openings, enhirging a^thcy approach tho 
circumference, in tho recess of the body of the cylinder. 

When the charge is fired, the gas evolved by the burning powder, in Its 
effort 10 expel the projectile and to escape from the gun, is forced into tho 
cavity and through the rectangular openings against the compound filiin-, 
which is thereby pressed into the grooves of the bore, and by its firm hold 
In them, the rifle-motion is imparted to tho projectile. The canvas and tin. 
In the order named, constitute the exterior of the filling, and are moulded 
In tlio recess to the body of the cylinder. Tliis is done by enveloping with 
canvas the strip of tin. which must bo equal in length to the greater ckcum- 
Ibrence of the cylinder, and in width equal to the length of its recess. The 
strip of tin, when covered with canvas, is formed around tlie cylinder op- 
posite the recess, and firmly secured there by an Iron collar clamp, afler 
which tbe space between Its itmer snillica and Che body of the cylinder la 
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filled with mclied lead, which, readily adherine to the tin txti Iran, fonni 
a compact mass in the recess around the cylinder body. 

The following ara some of the results of practice with no ordinai7 Bix- 
poand Eun (rifled, 15 grooves, and canying llie new prujectile), recently 
made at Chicopee, tlass., under the direction of n Board ofOtScers attached 
to (be Ordnance Department of the United States army, Miyor W. A. 
Thornton, chairman. 

The gun was first placed at a distance of 674 yards from the tarRet. The 
quantity of powder used at each firln;^ was one and onc-foorth pounds, tlie 
service charge tor a six-|>ound round ball, while the wci)£ht of Iho new pro- 
jectile was over 121 pounds, tisihleen shots were fired at a cloth target four 
feet square, fastenefl on a board frame eipht fuot square. The aliota varied 
from the centra, from three and one.half inches to four feet, fourteen of 
them entering the boards. The pin was carried back to 867 yanlB, or nearly 
half a mile from the target, elevnleil at euch an an);le as should carry a six- 
pound round ball 10 the centre of the target, and fired. The shot passed 
over the top of the board frame at an elevation of about twenty feet, cot off 
four pine trees (one six inches in diameter) without deviating apparently 
from a direct line, and was lost. This shows the ^ater ran^ of-shot (W>m 
rifled guns. This charge of one and a fourth pound of powder would carry, 
by calculations in engineering, a round shot of six pounds weight to the tar- 
get, and no more; but in this case, a sholxjf more than double weight goes 
over the target nt such a height and force as to probably double the distance 
to the target. The gun was then lowered, and Ave shots fired, two of which 
entered the board within atioitt two feet of the centre. A twelve-pound 
rifled gun was then placed in the same position (857 yards distant), and 
nineteen shots flred. Five of these entered the board at fVom three and a 
half to four ftet of the centre. Great dlfllcalliea were cncounicred in arriv- 
ing at exactness, Inasmuch as the guns had no eights perfectly adapted to 

At a subsequent trial, with the same weight of powder, pr<tjcctile, and gun 
as in the first described experiments, a range of at least three and oue-half 
miles was attained ; beyond this point the course of (he ball was lost; but 
the entire range was supposed to be as great as four and one-half to five 
miles, A like result, with the same conditions of powder and weight of 
prqicctile, has probably never been equalled. 

In a report on the above experiment, officially submitted to the Secretary 
of War, the Board say : 

"The depth of the grooving In Mr. James's gun la so shallow, as in no 
case to materially impair the strength of the gun, while it is sufficient to 
firmly hold the projectile and compel it to take the rifie flight. The perfora- 
tion of the largest in all instances, and the obtaining of the prtOectlles alter 
flrlng, freely indicate that they invariably impinged point foremost; and 
further, In having one Imbedded in damp earth, its spiral motion was plainly 
indicated in the sand to (he close of the flight. The frraap of the rilling ts 
further shown by the Increased range obtained while using the same charge 
of powder and elevation, in projecting masses of double the weight of the 
usual spherical, balls. Hie merits of the projectiles consist in their answer- 
ing fully the expectations desired of them — their ready fiibricniion and 
adaptation to guns, their cose of loading, as it required lint little more force 
to bend the projectile to the bottom of the bore than is needed to move a 
body of like weight on a smooth suribce; the certainty of Iho expansion of 
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the fllline, nnd its firm, trae hold in tho groovefl of the jjun; tlic grcnswl 
cnnvn9 wipes the rifling clean, und leaves the bore in a conililion to receive 
reiLdily (he next chai^^, and which is nlso a sare protection to the bore 
from injury in loadlnjt, and when the gnn is cliseliargeii. These conditions 
commend the guns and prqJectiJea to the favorable conBlderBtion of the 
government." 

THE ABHSTBONO GUN. 
The "Armstroni; rifled cannon," which has excited so much attention 
d[irEn<;lho pnat year, and which has been adopted by the British Govern- 
ment, is conatmcteil as follows; Each pin is made in about three-feot 
Icngtha. nnd On moch the same principle as the twisted gun barrels. Thin 
bars of the best wrought iron, about two inches broad, are heated to a white 
heat, and in tiiis state twisted and welded ((^relher in spiral rolls round e. 
steel bar or coro, smaller In diameter than the bore of the gun. Over this, 
when cold, another twist of the same kind is made, with tho epita! mnnine; 
In a contrary direction, and so until three or fbur layers liave l>ecn put on, 
accordlnR to the calibre of the Eun and tho thickness repaired. The whole 
is tlien reheated and welded together for the last time, under the steam ham- 
mer. The edges of the three-feet lengths are next planed down eo as to ad- 
mit their joining and lapping over, and over these edges ate forced on thick 
wronght-iron rings, which, being welded down at a white heat, of coarse 
contract so as to make the Joint almost stronger than If made In one piece- 
In the breech an opening is cut down into the chamber, but the breech itself 
Is separate from the gnn, and ia worlted backwards by a powerful screw. 
When the gun is to be loaded, the breech ie worked back, and a wedge-shaped 
piece, fitting Into the opening of the gon, lined oat, l)nt not to admit the 
Introduction of the charge, which is pushed forward with u ramrod at the 
back, working through the large screw in which the breech turns into the 
chamber, where the rifling begins. The wedge is then replaced, the breech 
screwed close by a single tarn of the lever handle, and the gun fired. The 
operation of loading and firing can be peiformed, we bclleTC. three times In 
one minute. Apart from the simple but efTective mechanism of (he breech, 
the great merit of this gon consists in the manner in which It la formed in 
spirals of metal bands, which give It such an enormoos increase of strength 
that one-half the thickness of Iron can be dispensed with. Thus, an ordi- 
nary long thirty-two-pounder weighs S7 cwt., and requires 10 lbs. of powder 
to throw a ball to its utmost effective range, 3000 yards. Sir W. Armstrong's 
thirtj-two-pounder only weighs 26 cwt., and a charge of 5 lbs. of powder 
throws its shot 5i miles, or nearly 10,000 yaids. In a thirty-two-pounder of 
this latter kind there are no less than forty-fonr rifle grooves, having one 
pitch in ten feel, or making one complete twist round the inside in a gun of 
that length. A greater pitch would no donbt give greater Impetus to the 
Bhoi, but the risk of " stripping " the lead was so great that it couid not be 
attempted. Tho shot used are iron, and cylindrical, and at first were com- 
pletely coated over with lead; but this plan has just been altered, and the 
shot have now only two rings of lead i inch thick, and U inches broad, one 
at the shoulder and one at the base of the cone. Both these rings are dove- 
tailed, so lo speak, into the iron shot, so as to leave al>out one-tenth of an 
inch to fit the rifling. Thus, when the cartridge is ignited, the ball is forced 
forward from the chamber into the Harrow bore, which it fits so closely. 
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Jiclng actuollj' too large for it, thiit tbore is no windage whatever, and every 
Iioiilon of tlie explosive force is applied to projoeting the ball. Tiic gun on 
ivhich IhC government experimonled for months before adoptinj! it, was 
nt'tually fired 3500 timea, and was Iheil returned as still serviceable. 

In a. speech made by the inventor at a banqaot (^Ivcnin hia honor, at NeW' 
castle, England, he describes Eome pecalioritics of the gnn as follows; The 
pr<(jcctllc for field piu-poses admits of being nsed indifferently either as solid 
shot or shell, or common case orotaister. It is composed of separate pieces, 
bound together so compactly that the shell has been flred ihrou);h a solid 
mass of oak timber nine feet in thieknesG, without snstainlng a fracture, 
AVhen used as a shell it divides Into forty-nine separate regnlar pieces, and 
into about one hundred indefinite and irregular pieces. It combines the 
pilncipla of the shrapnel and percussion shell. It either explodes as it ap- 
proaches or as it strikes the olijeet. The percussion arrangement is, that 
tho shell, while in the hands of a friend, is so sofe and quiescent tliat It may 
be thrown off the top of a house without exploding; but when amonK 
enemies, it is so sensitive and so mischievous that the slightest touch will 

The reason of this is, that the shock which tho projectile sustains In the 
act of firing puts the percussion arrangement from half to full cock, and it 
then becomes so delicate that a shell has been exploded by being lired 
a<;aiDst a bag of shavings. Moreover, the fnso may be so arranged that the 
shell explodes at the instant of leaving the muzzle. lu that ease, the pieces 
spread out like a fan, and act as grape shot. 

Two targets, nine feet square, were placed at a distance of 1.500 yards from 
the gun, and seven shells fii-ed at them; the effect of these seven shells was, 
that tho two targets were struek In 5!)S places, and with so much force that 
although one of the targets was three inches thick, it was riddled through 
and through with the fragments. Similar efl'ects were produced at much 
longer distances, extending in some cases to 3000 yards. I leave you to con- 
ceive what would bclho effbet of these projei'tlles In making an enemy keep 
Ills distance. For breaching purposes, or for blowing up buildings, or for 
ripping abolc In the side of a ship, a shell of a different eonstructioo Is used. 

FRENCH KIFLED CANNOH. 

The rilled cannon introduced by Napoleon IIL, and used with such effect 
In the recent battles in Itoi]', were of bronze, loaded at the muzzle, and of 
two calibres, 12 for siege, 4 for field guns. 

They each have six twisted riQes, the rifles being about an Inch wide and 
tho third of on inch deep. In the bottom there is a narrow chamber to re- 
ceive the powder, like tho carbine of Delavlgne, and like tho old shell-guns, 
still in use In the French artillery. The projectile rests on tho border of this 
chamber. This projectilo is of a ejlindro-sphorical (brm, resembling the ball 
of llio infantry; is In Iron, and Is hollow and conical, liko the latter. Tho 
cylindrical base of tho bullet is pierced in six places, and into these six drills 
are inti-odnced as many plugs of powter. It Is these six pieces of pewter, 
placed in the circumference of tlie base of the ball, and corresponding to 
the six rlHes of the gun, which perform the important duty of " slugging," 
They are forrort into the rifles by the explosion of iho powder, and thus give 
to tho bullet the precision and the force of the carbine ball. 

Sometimes the projectiles are filled with balls, and are made to explode at 
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a given distanco. To cfFcot this, tho mulch, which Is In communlcalion In the 
Inleriorof [lie projuelilu with (lie rulminmiiifr matcml, is miukcd cxluriorly 
with various tlt^urcs, liiUlculinjf the diatunce lo which il will carry befun: e\- 
plodin^. Tlio inutcb is mt nccordln<! to the deaircd distance at which tho 
{runner Irishes lo throw the ball — ut 400 or 000 yards, or further. The ram- 
tncT of the cunnon id hollow at its base, to as to embrace the conical head of 
the prttjoctilc, llie xamo hs ihe ramrod of the baOe-a-liije or Ulnic ^ns. Tho 
"Kl^ht" Is mobile, and is fixed in ihc ri<;hl of the cannon, - The distance to 
which those guns will tniry with precision ia 2000 mcire«; tho total disianco 
to wllkh they carry Is ^lOO metres. (The metre is 30 37-LOO inches — a lilllo 
more than n yard.) 

The effects of this new artillery npon masonry is illastralcd In tho following 
report of experiments made at Vinccnncs, in 18-^. Two similar heavy 
blocks of masonry havloj; been chosen, a baltory of 3d (old plan) was 
mounted before the first at 36 yards, the usual distance for making; a 
breach. A batlory of 12 (new plan) was placed before the other at almut 
doulde that distance — namely, 77 yards. It required half tiie number of 
Eliot from tho new cannon to make as wide a breach as was made by the old 
one. The balls entered the masonry 32 Inches deep, and then exploiled, 
tbrowlnK oir laryie cones. The charge of the new cannon was 2 lbs. 10 
ounces of powder; the charge of tho old one was 18 tbs. 

NOVELTIES IN WAR IMPLEMENTS- 

Mallft's 36-ineft Marian. — These Risanlic mortars were described in the 
AnniniJ of jSci'eniiScDiaMtfry for IRiS, paijc 87. Since then additional tri.ils 
have been made with them at Woolwich, England. In the first Inxtancc, a 
eliarge of 50 Iba. of powder was used, which obtained a ran^ro of about lilO 
yards to each 10 lbs. of powder. A minute examination of the wedi(ed, 
- keys, rings, etc., having been made, and pronounced " all right," a second 
chai^ of 00 lbs. of powder, etc., was introduced. The second round, ]iko 
tho first, was lili;hly successful, the rnogc in this instance' exceeding SOOO 
yards, the shell alighting beyond the bntt, in a ditch which scparntes tho 
marsh from the ai^oinln)!; property, and creating a tremendous eruption of 
water, black earth, etc. According to the prescribed airangoment of adding 
. 10 lbs, of powder to each successive charge, the third round contained 70 ibs.; 
and although the monster gun had stood the liret two rounds well, an addi- 
tional degree of caution was observed by every one present to stand dear of 
its proximity the Instant the match was ignited. Tiio effect of the third 
round was less sncccssfal, as one of the steel cotters broke asunder, and was 
rendered useless; bat aa the former experiments had shown the necessity of 
being provided against a similar casualty, the broken key was replaced, with 
some slight delay, by a second, wrought of malleable cast iron, supposed lu 
bo more durable. The mortar was then reloaded with an SO lb, charge, and 
li red, with apparent success — the shell again mounting high in the air, and 
taking a Sight over 2738 yards, considerably exceeding a mile and a half. 
Tho elevation of the mortar was frequently varied, and was ultimately re- 
duced from AS deg, 30 min. to ii deg. At this stage of the proceedings it 
was found Impossible to carry on the experiments, as one of tho mainstays 
intended lo secure the various segments consfilnling the barrel of tho mor- 
tar was broken, and one of the principal wedges or cotters, a foot and a half 
in length, bad escaped. 
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Neir War Blissile. — Experiments have been recently made at PorMmonth, 
]'ji;rlund, for tbe purpose of testing the practicability of ctiar||lii<;t hollow shot 
V, iiti molten iron, and discharging the same fVom ship's orcitiance. The effects 
of these globes of liquiJ metal striking a ship, are euppoaed to be. that thvy 
would break, and, scattering the liqnid metal on tho wood-work of the ship, 
nC oncD set her ou fire. In the experiments In question, a furtiace was fitted 
on tbe Coloasia, an dghty-gun screw steamer, whicb proved capable of 
snpplying, withoat any difficulty, fblly one ton of molten iron per hour, 
Tbe hollow Iron shot were filled IVom this furnace, and tben conveyed In nn 
iron bucket to a boat, whicb pulled aboard the practice-ship Eiv^laU. The 
average tiaie from the metal being run off from the l^mace until Ibe missile 
leu the mouth of the gun on its ermnd of destruction, was six minutes. To 
as<%n^n the effects of the practice, it was, of course, accessary that the shot 
slionld effect a lodgment in the object fired at; but this was found, from the 
rotten stale of the hulk fired at, and the short range, — eight hundred yards, 
^ to be a matter of too great difllculty. Ten shots were fired altogether, 
two of whicb burst; but Ibe metal inside of tbem had lost too mucli of its 
liquidity, (Vom the length of time it had been drawn from tbe IHimace, to pro- 
duce the etfecte intended in its liquid state. 

Ilidiaa Inferni^ Machinea. — The machines nsed by the Italian conspirators, 
in their diabolical attempt upon tbe litb of the Emperor Napoleon In 18-17, 
were constructed as follows: — Each consisted of a hollow iron cylinder, 
about four Inches long and two and a half inches in diameter, divided into 
two transversely, and terminated at each end by a hemispherical cover. 
One of these covers was noariy an Inch thick, and pierced with twenty-five 
apertures, over which fulminating caps were placed on the exterior. The 
other cover was considerably lighter, in order that when tbe missile was 
thrown A-om a window or elsewhere, the explosive end might with certainty 
strike the earth. The cylinder and covers were coated with bronze-color 
paint, to conceal the brightness of the metal. The cylinder waa filled with 
flilminate of mercury, or some explosive substance of equal intensity, in 
consequence of which the murderous manufacturers bad taken great precau- 
tions in charf(ing them. Instead of screwing the two parts of the cylinder 
together, which might have been dangerous, they merely placed one part 
within Che other, and soldered round tbe joint on the outside. Other careful 
arrangements were also adopted. The explosive force of these terrible mis- 
siles may be conjectured from the fact, that tho fulminatins powder em- 
ployed is fifty times more powerftil in its effects than common gunpowder. 
— JHf cftonics' JMopoaine, No. 1799. 

Dermet's ImpnweniBit in Bayonets. — An improvement in the form of bayo- 
nets, and the mode of fitting and using tbem, devised by Mr. Dennet, of 
London, consists in forming bayonets of a lozenge, rhomboidal. or elliptic 
section, the sides of which forms may be grooved ouj; and bayonets so 
formed, instead of being nsed upon tho musket, carbine, or rifle, as hereto- 
fore, are so fixed that tbe sharp edge Is coincident with the longilndinsi axis 
of the arm. The practice has heretofore been to expose one of the flat or 
grooved faces of the bayonet to the line of discharge, or flight of the bullet; 
this has been found extremely pr^udicial to correct firing when tlie bayonet 
ia fixed ; as, firom the reaction of the explosive force of the powder between 
the concave, or flat surface of ibe bayonet and the ball, the latter ia cnusod 
to diverge from Che correct line of Sight. 
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NEW PROCESS FOR TUB KANCFACTDRE OF GDKPOmiER. 

At the recent Comwail JlidsDmmer Seesions, an application was made on 
the pan of Mr. Ttiomas Davey, one of the flrm o( UtJasra. Bickford, Sraith. 
& UitvL-y, patent enfeiy-fusc manufacturers, Tuckln^nnill, for a license to 
em-t a ininpowder mill and ma;pulnQ at a place called West Towon, in tbe 
p^risli of lllopui. Ur. Darey, on being asked what were the advanta^ea of 
the powiler he proposed to manuf^ture, replied : " Perhaps 1 shall best do 
this by reading lo you tbe proviaional ipecilleBtion : — ' The improvements 
In blostinic-powder consist, first, In tbe employment of flour, bran, sloreli, 
or other clulinooB or slarchy matter, to replace a part of the charcoul now 
employed in tbe manufacture of powder ; Eccond, In a new mode of );raiaing 
the game. By (he substitution of the above-named, (ho component parts are 
formed into a paste, and are easily combined and grained without danger of 
CKplo^ion.' Gunpowder In present use la manufactured (him certain propor- 
tions of nitrate of potash, anlpbur and charcoal, which, by tbe dangerous 
process of tritnratlon, are inlimatelr combined; the mixture la afterwards 
pressed into cokes, dried, and then broken into grains of different siiea, oo 
cor^iinjc to Ihc use for which Ihe powder li destined. In our process, instead 
of grinding the pow<lcr, the nitrate of soda or potash i^ dissolved in sul&cient 
water to make a thick paste of the whole, and it Is thus kneaded, to make it 
homo;;encon9. It Is then rolled into cakes, and cut into grains; or, while in 
a paste, pressed through a perforated or wire sieve, with apertures or holea 
of Ihe size of the grain to bo produced. The matter falls on endless canvas, 
whiib Is put slowly In motion, and posse* on thron;^h a drjing-room, bear- 
ing with It a thin coverin); of the bta^lin; composition divided In string or 
long grains by the sieve, and after l)eing dried, It is passed Ijetween two roll- 
ers, which break it into i;rainsof a conrenleut size." 

Mr. J. J. Rocers : " Then you consider there is no danRor of e:cplosjon, (ho 
composition belngwet?" Mr. Darey: "Not (be slightest. WeuseSOper 
cent, of water." 

Mr. Rojjcrs: "How do you prevent the coagnlalion of the wet particles 
after they have fallen down from the sieve J" Mr, Davey : " By keeping Iho 
canvas moving; but should (here still be a slight connection between Ihe 
particles. It Is broken on t>eing passed through the wooden rollers, after tba 
composition Is dried." 

Mr. Reynolds: " What dilfeience Is there In the appearance of your pow- 
der and the powder manufactured by the old process?" Mr, Davey: "Ours 
is very like gnnpowdcr-tea in appearance : It bus no gloss." 

Messrs. Freeman & Sons, granite contractors, had tried the new powder, 
and found that it possessed qualities superior to other blastinj^-powder, nc- 
complisbini; all that was done by the la((er at a saving of 37 per cent, in 
welj!ht. 

Captain N. Vivian, of Condnrrow, said that he weighed the new powder 
before testing, and Ibund that the same quantity In bulk weighed 33 per cent, 
less. Ha had six holes bored in very hard granite, and charged with powder, 
putting no more into them than he sliould have done of the old powder, and 
In every case It acted satisfactorily. It emittcdmuch less smoke than tbe old 
powder, which In blasting a mine was a matter, of very great importance. 
If it were sold at tlio same price in weight as the old powder, it would, of 
conne, b* much cheaper, as it wu much lighter. 



D,g,t,7P:hyG00^lt' 



HXOHAKICS AND CBEPUL iittTB. 79 

In anairer to Mr. Reynolds, Mr. Vavey laid that tbe powder wonld be 
ralber cheaper tbari tliut now used, as less nitre was emptoyetl in lis mnna- 
factnre, antl tlic process was quicker. Tbe Cliainnan eaid Ibe Court vould 
grant tbe npplicntion. 

The Mining Joaraai, from whicb we take tbese particulars, ohscrrcs: — 
''We understand a vnst number of experimonts have been made (with Mr. 
Davey's powder), and from the testimony of the leading manaKCnt, it U]>- 
pears cortafn that a saving of at least one-third In tbe expense will 1>o 
cITcrted. It is less don^rous than ordinary powder, produces very liltio 
fmoke, and that of a less pungent kind than nsnal, not only enabling tbe mi- 
ner to work in close places without the delay consequent on smoke, but 
greatly diminishing the unheatthy effects of it in the mines. — London En- 

THE IRON UANDFACTURB OF THE UmxED STATES. 

From a statistical snmroary given by Mr. J. P. l^aley In his " Iron Mann- 
facturers' guide to the fUmaees, foiges, and rolling-mills of tlie United Stales," 
we derive the following information respecting the iron manufacture in the 
United States ; 

The entire production of raw metal in the United States in 1806, wail a tit- 
tle over eight hundred thousand tons (813,917), bciflg an Increase of IS per 
cent, from 1854. For the year 1856 Ibe whole iron production advanced only 6 
per cent, over the previous year, but tbe antbracitebranchof tbamannracCam 
reached the aggregate of 394,509 tons, being nearly one-half the wliole iron 
product of the country, and abowbig an increase of thirteen per cent, over the 
previous year, a fact to be explained by the conversion of charcoal furnaces 
Into anthracite fOmaces. The industry naturally tends to concentrate itself 
abont the geological centre of fuel in Pennsylvania, n fact shown by (be de- 
cline of this branch of tbe iron Industry outside of Pennsylvania by an an- 
nnal rate of over six per cent., which raises the Pennsylvania anthroclCo 
increase to Over twenty-two per cent. 

The grand total of iron of all kinds, domestic and foreign, used in the Uni- 
ted Stales In 1856, is set down at 1,330,548 tons, which it distributed thus ; 



S&6,23S Se3,6;S 1,21)9,913 

which results bItbTO per cent, domestic to 30 per cent, foreign iron. The greal 
facts demoDBtrated by Ibe statistics collected by the American Iron Associa- 
tion are, that we have nearly 1200 efBeient iron works in the United Slates, 
produclngannually about 850,000 tons of iron, the value of which. In an ordi- 
nary year, is fifty millions of dollars, of which the large sum of $35,000,000 a 
cxpooded for labor alone. 

Mr. Whitney, In bis MdaUic WtdSh of the United Stalft, cstiiuatea the iron 
product of the world at 3,817,000 tons, of which l.OOO.OOO are set dovm for the 
United Stales, Great Britain producing that year 3,000,000. When wo remem- 
ber that, so late as 1S45, the total product of the United Slaios in iron had not 
reached half a million tons (48fi,000), and tliat in 18-30 it was only 600,000 
loot. It will be BMQ that th« progrosa In lhi» importani ioduitry. In the first 
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six J'ears of this decade, Hhb been at the rate of over twenty per centum per 
annum. The operation of this law of increase will soon, it would eetm, put 
an end to all Importation of iron, and points eveh to an export of this great 
staple at no distant day. The stotk and variety of iron ores and coal in the 
United States is such as seems adequate to meet the demands of the world, as 
i^i as the laws of commerce will permit their devolopmout. 
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Each of these snbstances to be powdered separately as fine as possible, 
mixed carefully, oDd fused into an enamel; this is af!;ain ground, and applied 
to the objects, which are then fumaced. The proportions indicated may vary 
very much with the different kinds of utensils which are to receive it. The 
coat should be thin, olherwlse It will crack In healing or cooling, and the ob- 
jects coated should be cooled as slowly as possible, so as lo prevent iho 
enamel from shrinking irregularly and cracking. — BuO. Soc. Encoar. deVIn- 
dus. Sal. (Paris.) 

L CHBISTOFLE TO U. 



We have applied the aluminum -bronze to two ns^ for which Its qualities 
of hardnesH and tenacity appear usefully applicable, and success has an- 
swered our attempt. The first Is the manufacture, In this bronze, of axle- 
bearings, and rubbing surfaces for machines. We give as examples: 

First, an axle.I)ox which was placed on a polishlng-lathe, making 7200 
turns per minute; it lasted for nearly eighteen months; other boxes In the 
same condition do not lost over three months. 

Second, a carriage Ibr a circular saw, making 240 tnms per minute, which 
has lasted for a year without any apparent trace of wear: the carriages In 
common bronze do not last more than four months. 

The second application is the employment of this bronze In the manuliiic- 
tnrc of Kuusof all kinds. We made a pistol-barrel, which, after having been 
irieil at Paris, was atterwards at the Exhibition at Dijon. It underwent tliB 
testa in presence of the jury, and answered perfectly our expectations. We 
are aware that (hese experiments cannot be conclusive as to Its application 
for artillery; hnt the comparative experiments which we bave made witb this 
metal, bronze, iron, and steel, have shown the immense superiority over 
ttiose different metals. 
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The bnra may bo worked hot, as easily na the best quality of steel. — Acnd- 

(Tlio lironie bcre spoken of, is formed of 90 or 95 parts of copper, and 10 
or 15 parts of alulniiium.) 

SILVER IK BELLS. 

The public have heard more or less abont the liberal use o( slWer in l>cll- 
mclal, and liow some apocryphal bells are supposed to contain at least hulf 
their weight of this prciious alloy, a myth iti wliicli many people persist 
III l)elievin<; oven down to the present day. But silver is not a lonoruns 
metal ; and from experiments made with standard silver tiells, It has bcvn 
shown, beyond dispute, that they have very little sound, and that little, too, 
is of the harshest and mo«t unmusk'nl kind. With a rieiv of definitely test- 
ing the effect of a slight admixture of silver opoo the lone of a bell, Messrs. 
Meats made foor very small ones of the same metal aa the (jreat bell for the 
Westminster clock. Tn one of these, li. Od. worth of silver was put, in 
another 1». worth, in Ibo third 6d. worth, and in the fourth none. The mis- 
chievonn effects of even tills slight quantity of silver were here clearly shown ; 
Ibr that which had the least amount In It was the least Injured in tone, and 
that which bad none was the beut soundin;; bell of all. — London Timet. 



DESTEUCnVE EFrECTS OF RED LEAD LTON IltON. 

Hr. Robert Lament, who was, a few months back, requested by the man- 
ager? of one of the lai^at steam packet companies in the kingdom to make 
a report on the merits of certain composillona used to a large extent In Liv- 
erpool for Ibe preservation of iron ships, and to prevent foulinff on the bot- 
toms of such vessels, bos come to the conclusion, so far as regards the use 
of red lead, or paints containing lead, quite at variance with the popular 
notion upon the subject, by declaring the ose of that pigment for coating 
iron vessels to he most pemlcions. And In this hypothCBis be is conlirmcd 
by the opinion of Mr. Nathan Mercer, F. C. S., who, after inspecllns the 
iron ship William Faiiiurn, the pUtes of which were coated with red lead 
prior to herlatevoyatro to Calcutta, observes, Ihatthetsscnt to which the iron 
had been corroded could not fall to have attracted the attention of the most 
superficial observer. On a close Inspection, lie found the reff-lead coating 
covered with blisters, from each of which, on Ring opened, a clear fluid 
escaped, and left exposed on the surface of the iron a number of brilliantly 
shining ciystals of metallic lead. Mr. Mercer says each blister is, in fact, 
a galvanic battery In miniature, and that, as wherever there is electrical 
there ninst l>e also chemical action, the corrosion is easily accounted for. 
This action, he says, will continue as loii^ as any red lead remains, and Is 
necessarily at the expense of the iron. He also points out that the " sweat," 
BO well known to every person interested In Iron ships. Is not, aa la generally 
supposed, salt water, hut a solution of chloridi: of iron manufactured In the 
blisters. Mr. Mercer considers this sweating Is duo, in a great dcpree, to the 
use of rcd.lead paint In Immediate contact with iron ; and he recommends, 
therefore, that it stionld never be used as a coutlnt; for sea-iroing vessels, 
unless special precautions are taken to prevent its coining into direct eontact 
with iron. — lAverpool Albion. 
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lUFROVED MOULDING SAND. 

Mr. J. W. Winter, of Mayevillc, Cal., recommenfls, in the Denial Newt 
Letler, a new kind or moulding eand. He eaya: "Take equal parts of soap- 
Glone and Biislol briek, pulverize finely ; mix. Ic is superior to any otber 
tnonLiling sand, as it requires but liltle miitare lo pack it firmly; and you 
can get a finer impression, and can pour your metal at any stage of bene 
withoat apoUing the die." 

NEW BRONZING PROCESS (FOB BRASS). 
A new broniinR process for brass has been introduced by Mr. Wagner. 
To obtain brass of a leiy deep-black color, he moistens the metal witli a 
dilute solution of "azotate of protoxide of mercury," and he changes the 
film of mercury tboa formed on the surface Of the arttcla into the black sul- 
phuret of mercary, by washing it repeatedly with a solution of sulpbnrct of 
potassium. If for the solution of the liver of sulphur, we substitute a solu- 
tion of llvet of antimony or of arsenic, a fine brass-colored bronze (" uu 
bean bronze de lailon") is obtained, varj-ing in oolor from a deep brown to 
yellow brown. He prepares the sulphnrecs of antimony or of arsenic by 
boiling kermes ( for the former) orof orpimciu (for the latter) in a solution 
of liver of sulphur. 

NEW PROCESS FOR GILDING THREAD. 

Hitherto no olhor method has been known of prodnclnR " cloth of gold " 
In the loom than using metallic threads, wliich render the tissue stiff' and 
heavy. By the process recently invented by the Messrs. Bcnrot, these ob- 
jections are avoided. The silken or other threads are stretched close together, 
and are then dipped into a solution of azolate (nitrate) of silver, 10 which 
ammonia is added until the solution is perfectly limpid. After Immersion 
for one or two hours, the threads are dried, and then eubmilted to the 
action of a cmrcnl of pure hydrogen. The threads becoming thus meCal- 
Izcd, become also good conductors of electricity, and are then gilt by any 
of the ordinary methods in use for electro-gilding. 

ON THE PROSPECTS OF STEAU TILLAGE. 

There is a certain little quiet philosopher who dwells In snug retirement 
beneath the surface of our fields; he seldom shows himself abroad, because 
he Is aware that nature has behaved Uke a niggard towards him in the mat- 
ter of personal graces. His eyes are small, dull specks, almost devoid of 
organization; his face Is a queer long muzzle, tipped at the end with a lump 
ofbone; hia limbs are ungainly and short; and his coat is rough, and of un- 
couth cut; yet, notwithstanding all these disadvantages, he la far from 
repining. With a spice of practical wisdom that ia beyond all praise, be 
sets Co work Co make the most of the circumstances in which he finds him- 
self phiced. Sensible that ho never could have been Intended for a gay den- 
izen of the daylight, he keeps himself close at homo In his underground 
relroat, and there contrives to turn strong arms, hard, brawny hands, a pair 
of sharp ears, and a keen, sensitive nose, to excellent account. He bores 
and delvw for his living, and lucky indeed is the insect or worm that es- 
capes his notice when bis burrow chances to Coke ihu dircclion In wblch it 
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lies. Behind bla track, a long course of tnnnelled (^alleriea is ecrctrheil, 
attesting; m once tbe ingenuilf of Ills operations and Ibe activity of bid 

Tbc old-fashioned tillers of the soil have, troja time immemorial, regarded 
tho proceedinga of this sabterrancan worker with marked hostility. They 
never could bring themselves to tolerate his presence within their demesnes, 
ir, by accident, Ihey crossed him In bis labors at any time, they drajtged 
him ronb and hang bim np at once, without the Iwneflt of jud)^ or jury. 
OicaGionolly, they even nent to tho Icngib of preaching a crusado a);ainst 
him, and organizing extensive schemes of indlBcrlminato massacre for tlio 
extinction of bis race. Yot, in reality, this sorely oppressed creature was 
guiltless of all offence. He did no harm to the Interests of his assallanis, 
but rather made them bis especial care, Tbe objects he appropriated from 
the ground were neither uaeftil nor harmless things; tbey were poslllvely 
injurious pests that levied a tax upon tbe crops by most Insiilloiis forays. It 
would almost seem, indeed, that the persecution must have been Instigated by 
the spirit of envy, rather than by that of retaliation ; that It must have been 
the result of shame rather than of revengeful feeling. The farmers found 
the soli where the mole had worked not injured, but alto)i;eltier too good for 
their liking. They saw the most barren eurtb changed beneath his touch 
into rich, productive mould. The wettest swamp dried llsclf up, as If by 
magic, after his operations. He did effectually and well, without evc8, wiiat 
they bungled over miserably and did Incfflcicntly with Ihem. His every 
step made their Incompetency only so much more manifest by contrast. He 
therefore received an abundant ehore of the meed that is too often awarded 
at first to tbe world's teachcis and benefactors. Envy, hatred, malice, and 
all ancbaritableness, were the recompense of his usefti! and suggestive labors. 

All this has, bowcrcr, in these table-luming days, been cbani^ed. Agri- 
culturists now begin to reverence tbe mole, and look up to him for practical 
lessons ; tbey study his mode of tunnelling, with heads intent upon gleaning 
some hint which may be applied in their own practice of draining; and they 
look upon the finely-ground material which be flings behind him, as he bor- 
rows on, with hearts set upon finding some means whereby they may Imi- 
tate his doings upon on extended scale. Some enibusiasts among them 
even lake his name as tho symbol of future successes, and inscribe it upon 
their banners as the inspiriting word that is to lead to victory. 

Tbe amnsing little volume which takes the generic name of the mole — 
Talpa, or Ike Ckronicles of a Clay-farm — narrates that the author, having 
a stiff clay-fann of about afiO acres, which no one could do anything with, 
ho was driven in self-defence to take It in hand himself; and he then goes 
on to chronicle bow he vanquished difflcuity after difficulty, until a stagnant 
waste became a series of (tnile and valuable fields. 

In tbe coarse of tho work, we learn on what principle the teachings of tbo 
mole are applicable to agriculture: The natural food of vegetable ilfo is 
water and air — not, however, water and air in their purest states ; the water 
must contain minute quantities of saline and ammoniucnl matters, and tha 
air must be contaminated with slight proportions of ibc heavy carlion.iccous 
f^ that is exhaled ftom animal longs. The water and air are in fact only 
vehicles of conveyance; they are not themselves really nutritious. Tlicy 
■eem to be so merely hecnnse the substances they carry are, nndor OKllniiry 
clrcumsloncea, altogether inappreeialile to the senses. Plants are helplessly 
fixed to tbe spots on which they grow; they cannot roam about in search 
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of food, OS anlmnls ran ; consccinenfly, provision most be made for bringing 
coitECant Buppliea to them. Tlic rnin tliat faiie into the porous soil ttlssolvea 
tlie saline and ammonital matters it flnda there, and flows with iis load 
thraa|;b the rootietB into tlie inlerior of vcgetnbia strarturw. Air lakes up 
carbonaceous BUl'stance — of the nature of charcoal~in(o a sort of gaseous 
solution, and then is blown hy eveiy pnffof wind into the open nioulhs tlial 
pipe upon the surfaecs of vegetable loaves. Of water and saline, aminoni 
cnl, and carbonaccoos s ce g able bodies are composed. A i 

Inle solution of the fixe mm cal salts is sucked up by tho roo 

An abundance of leave p rth, and carbon drunk in by thi 

mjriad moalhs. No o made of the soil than a suflidcnl 

supply of saline and a ac QCa, and water enough for their 

solution and transport- 
In order that the soil m fUmish these requisite matters, it Is 
essential, in the first place th ave tliem ready for use in its sub- 
stance; and in the second place, that its texture should be so loose- and 
porous, that both water and growint; roots may find an easy passage tbioHfih 
■ it. In the old practieo of fanning, the strength of the soil was kept up by 
burying in it saline, ammoniacal, and earlMnaceous matters, mixed inilis- 
criminately together. So soon as Lieliig had shown that the great propor- 
tion of the carbon found its way into ihc plant through the leaf, anil not 
through the root, it was seen that tlicre was great want of economy in the 
proceeding. When farm-yard mannro is piou^ihed into the land, tons upon 
tons of carbonaceous substance are placed beneath tho surface, which ciui 
effect nothing else there but their own escape tVom a uEeiess position. 
Hence, the custom was slowly introdaccd of using only concentrated saline 
and ammoniacal manures, in Ihe slcad of tho more bulky product of Ihe 
Bttaw-yard. Now a refinement upon even this refinement is advised. Pro- 
fessor Way says that the soil requires no manuring at all during many 
years, and that utthnately it will need only a sligiit dressing of saline mate- 
rials. He has discovered that it can keep itself rich in ammonia. Clay is, 
according to his views, mainly composed of a series of ingredients that have 
the power of attracting this volatile and pungent body continuously froni 
tho air.* The ammoniacal constituents of vegetable nutrition ore Ibcrcfore 
given lo the soil by the air, just as Ihe carbonaceous cansiituenis are to the 
leave?. The atmosphere is the grand reservoir of nourishment, and the soil 
plays a very subordinate part indeed. Out of its substance, nothing else is 
contilbated than the very trifiing proportion of saline or cartiiy matter tliat 
remains in tho tbrm of ash after any vegetable strutturo ban been submitted 
to Ihc process of burning. Even the poorest soils contain within themselves 
saline ingicdienta for muiilplied crops of the richest kinds of groin. 

It follows, [hiin these data, that the only requirements In a good sccd-bcd 
are, tUat it shall be a layer of loosened and finely comminuted earth, whii^h 
has been well turned over in the process of preparation. Break np the soil 
thoroughly, and open out its substance to the air, and it will maintain its own 
productiveness throuj^h lengthened years. In the first place, it will con- 
stantly throw more and more of its reserved bullion Into ncilve circulation; 
and in the second place, it will keep a sufficient quantity of floating capital 
always within call for tho safe iransactioit of affairs. If Pronissor Way's 

• These componnds are called, In the Jangatge of the chemists, doable tiliOtM 
of alamiua and potash -^ alumiu and soda, and aluiaiDa and lime. 
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notioDS are correct, nbundanl bitrvests of grain aiaj be taken off the land, 
year after yonr, witliout any aclJition of manure at all, provided only n 
Eufflclent qaantity of labor be judicionaly bestowed in pulvcrizlnif lis 
Eubaunce. 

But here, again, if improved comminution of the soil, and not increased 
mannrlng, is the thing required, a great revolution must be made in a very 
Impartanl particuior. A new Ibrm of apparatus muaC be contrived for 
attaining the end. The plough now in use is merely a barbarous implement, 
planned in rude days, for enabling horses to do man's worlt. The spade lifts 
up the soil in mass, tnma It over, and leaves it evenly spread as a loosenel, 
porous 1)ed; but the plougbehare, on the other hand, squeezes down anul 
condenses one pan, wtiile It loosens and tnme up another. It is simply a 
compromise of accurate principle, for (he sake of InBuring the horizontally 
acting service of the horse. It is a matter of familiar tnowlcdgo that spade- 
husbandry answers very macli better than plough -tillage, whenever it can bo 
employed. 

Spado-husbandry cannot, however, bo much In use In llieae luxurious 
days; human labor haH now too liigli a value in the markets of the world for 
this to bo the case. Some agent must thereforebe sought that shall combine 
In Itself the skill of the biped and the strength of the quadruped, and that 
shall also admit of economleai application: in other words, the animal 
arndge mast be exchanged for a mechanical one. That potent slave of the 
wonderful lamp of science, who never t&lls to accomplish all that the pos- 
sessor of the radiant spell enjohis, mnst ba summoned to the agriculturist's 
aid; steam, ever so ready to transform coarse materials into fine, must now 
be put in commission to grind down the soil, as it has before ground down 
hosts of stubborn things, in order that nourishing grain may multiply as fast 
as hungry mouths. 

Assuming that steam has once been enlisted In the service of a^culturc, 
the consideration yet remains of how its enormoua power may ijest bo em- 
ployed. Clearly, it must not be harnessed to the obsolete plough, as some 
have thought; it would be as mnch out of place, if set to drag, as a horse 
wonid be If pat to dig. Han works best with an upward lift, tho horse with 
an onward putl; but (ho genius of steam is rotary. It likes to have the 
resistance it is to conquer placed at the circumference of a wheel, the spokes 
of which it is allowed to drive. The steam cultivator must wear tho form of 
a compact locomotive, carrying behind It a revolving cylinder, fttlly armed 
with case-hardened claws of steel. As this machine travels onwards. It must 
cut out its trench as the mole digs 1(3 burrow, and it must cast back into Ibis 
trench (he mould that results fVom its abrading influe 
aerated, and in rt d al rok 

works i' the gr d so as fl gs beh nd h m ttie et 



pe d pproach of the time when the 

h be as familiar with the spectacle of 

rf of the fields, on ai^cultural 



have scraped a 



tons burden, d m cs d k k through the water with their 

invisible web-ftet. Already tho prophecy begins to be realliod; and, on 
behalf of our bread-feeding, fast-mniti plying race, we ventnro to express a 
hope that the consummation will speedily arrive.— Chamber^t Journal. 
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FAWKES'S STEAa PLODGH. 

During the past ycnr, a new and Improved steam plou^ih has been l^roa^ht 
before fhe public by John \V. Fawkca, of Lancaster Co,, Pciin., whirh ia 
claimed to bo superior to any device of the kind herelofot« ioveuted. In 
order lo fiilly underatand the merits of this invention, it is expedient to' 
review the results accomplished in this direction by the three principal f.iglish 
invcniOTS, viz., Fowler, Smith and Boydell. 

Fowler docs his ploughing in this wise: To his engine la attached a drum 
or drams of iron, over which passes a coil of wire rope. At the olbt-r side 
of the Held is a sort of truck, on sharp-edged wliccia, nhlcb is caused to 
travel at a snail's pace along, keeping step with a like forward travel of tlio 
engine, by the action of gearing worked by the nnwindinj; and winding up of 
the wire citble on a dram or drums on the tmek. This truck, which lie calls 
an " anchor," runs pacallol with ihc engine, and, as tho sharp wheels cut deep 
into the sod, it Is not overturned by the strain of tlio long length of cnblo 
across fields. The two onds of Ihe cable are attached to a double frame of 
plon^hs, hunt; on wheels in the middle; six ploughs l^e« one way, and six 
the other. Tho plough-fyamo Is so shaped, that when one set is in the ground 
at work, the other is hoisted in the air, on the principle of the " see-saw," 
thai every one understands. To this apparatus, eumbersome, troublesome, 
and expensive as it is, Ibc Rrand prize of Ave hundred sovereigns was last 
year awarded by the Royal Agricultural Society, the Judges estimating that 
a saving could be effected by it of from five to twenty percent, in tho cost of 
ploughing. 

Smith, of Woolslon, nses the drum on or about his engine, bat not that at 
the other side of the fletd ; in place of which he substitutes large grooved 
pulleya, anchored to the ground by alout grapuel-haoks. He bas small rollera, 
a foot or more wide, fixed on bits of plank, on which the wire cable rolls at 
differout places Ihrongiiout the whole length of the furrow, the better to 
avoid great friction on the ground. He has also a different attachment 
to hie implements, and In fact he prefera lo use different implements ; for, 
whereas Fowler takes only the ordinary plough and attaches It lo a IVamc, 
Smith uses the grabber, a long-Cined sort of machine, with teeth shaped a 
Utile like one of our wire-toothed hay-rakes. Ho has a patent for what be 
calla a " turning-bow," which is in fact merely a very lat^ clevis arranga- 
ment, by the use of which he can turn his implement at the end of the fur- 
row, and-not be compelled to travel forward anil back, now elevating one 
end, and now the other, as does Fowler. 

Boydell. as a means of moving his plough, applies power to targe driving- 
wheels, to the periphery of which are attached, at eqaal distances fl-om each 
other, pieces of track, of such shape that tbe fom^rd end of one locks in 
with the rear end of Its predecessor, as the revolution of the wheel brings 
them In turn beneath, and each piece being attached by a bow to the wheel, 
and free lo move on a bolt, Ihe wheel lays its own track, turns on It, picks 
It up again aa It moves along. Here Is the sum-total of Boydell's engine, 
except that it may be stecied by a rod working into gears on tbe truck of 
two small front wheels, arranged lo tarn on a transom. All these machines 
we saw in practical operation last year at the Royal Show at Cbestor, and 
while it cannot be denied that Fowler did good ploughing, and did it contin- 
uously; and Smith grabbed away zealously, until the whole field looked ns 
If a large drove of land-pike hogs had been turned In there over-night; and 
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Boydcll'B " fiery ehnriot," puffins conlinnoualy, aa if overworked, and draw- 
ing its baby-cultlrator, as nn omnibus would a boy's sled, did a tolerable 
shareof worlt; — ihoy all gceracd to Qs either too expensive in construction, 
too complicated and cumbersome, or too inefficient in performance. Boy- 
dcll'a en)cine drew a scvcn-tlncd grabber to a depth of six inches, and in 
golni; up a slight hillock or mound, was completely stopped, and could not 
proceed until the grubber had been loosened. Smith's grubbing we thought 
very rough work, connlnty not good enough to induce us to purchase one for 
any farm we might own; and as to Fowler's, the mere fact that be must 
have a steam-engine to turn a drum, (o wind a rope, to drag a plou;th, to 
turn up s l^irrow, to say nothing of the necessary n(^er-use of harrow, roller, 
clod-crusher, and seed-drill, wo thought " we would call again." 

The advocates of the Boydcll machine say that If steam Is to replace 
horses, it should carry itself and the loads of horses from place to place. 
The machine should start from its shed, dragging Its complement of coais 
and tbe implements of tillage, go over the farm roads to the field to be 
ploughed, take its own position, and move about up and down (Urrows and 
across beadlanda as required. These qualifications were, to a certain degree, 
combined In the Boydell traction-engine; but It seemed 10 us that an engine 
of 30-horse power, costing $4000 or more, should l>e able to draw a grubber 
more than six Inches deep without being brought up standing; and that some 
better means of locomotion should be used tlian the endless suceeaslon of 
pteces of track, like the snow-shoes of a Canadian voyageur, that were to 
be placed-undcr the wheel for it to turn on, to keep it from sinking iu the 
ground. 

The idea of Mr. Fawkea, for a steam travelling engine was, that It should 
have the power applied to a large drum, bulged on the middle like a barrel; 
and this plan constitutes the principal feature of Ma Invention. In the 
machine constructed and exhibited by Mr. Fawkes, during the past year, 
the engine Is a high pressure one, with an upright tubular lioiler, containing 
228 11 inch tabes, a 9-Inch cylinder, and 13-incb stroke. It works a direct 
crank-shaft, which revolves Inside the sleeve of a drum-wheel, through spur 
gearing. The drum has three Iron spiders, and a heavy wooden face, which 
Is prelbrable to an Iron face, as the tatter, becoming quickly bright, slips on 
sod ground, and thus, not only traction power is lost, but the ab.lily to move, 
even, la destroyed. The bed-fVamc of the engine rests on u two-wheeled 
truck in front, Is supported by a body-holt, and the front wheels and truck 
arc as fVce to turn as the front axle of a wagon. They are steered by a rack 
and screw connected, by a toothed chain, to a ateering-whocl . 

The weight is so distributed lliat the water-tank behind tbe drum or great 
travelling roller, when full, balances the weight of the boiler, which is placed 
in front; hence the weight testing upon the small guide-wheels in front is 
but little, and they are left quite fVee to turn. To work the machine requires 
two men, one to steer and attend to the engine, — which he can do. as the 
cocks, levers, etc., are placed Just at tila side, — the other to fire and attend 
to any odds and ends of work on the ground or elsewhere. 

The ploughs, of which there are eight employed, are the ordinary Moline 
plough, fastened to a frame of such shape that the furrowa are tumcd regu- 
larly one after the oilier. Davils extend fi-om the rear of the engine, and on 
these are grooved pulleys for chains, one end of which is hooked to (he 
plough-ftame, and the other is fastened to windlass. When the engineer 
wishes to hoist ploughs, he whistles once, and the fireman draws a lever on 



D,g,t,7P:hyG00^lt' 



88 ANNUAL OF BOIeiTCIFlC DISCOTEKT. 

the platform of the ensino. This turns a clutch into gear, which gives motion 
to tbo windlaae to which tho hoistiug-chalns are attachetl. The chainia so 
arranged us to draw tho points of tho ploughs out of the ground first, and 
wboD It has wound to a certain point, it throws llself ont of gear, and thm 
the ploughs, swinging clear of ttie grouad, may be transported anywhera. 
To lower them, he gives two whistles, and the lever is drawn, which lets the 
ploughs down to work. Enough stack is given to the chains to suffer the 
ploughs to turn furrows of oven depth in all inequalities of ground. 

This engine (30 horse) Is estimated to consume 12 bushels of coal per 
dlcm, and with ploogb complete, costs $3o00. When not in use for plough- 
ing, the inventor proposes to apply the motive power of the machine to any 
other purposes deemed desirable, and bos snanged tbe details of the mech- 
anism with that end in view. 

To pump water into the boiler, he uses a donkey-pump, and can use It 
when cither etatloimry or in motion, and with u length of tiose can run 
alongside a ditch, well, or brook, and fill bis tank without trouble. — New 
York Tribune. 

The foliowins is an abstract of the report of the committee appointed on 
behalf of Ihc Illinois State Agricultural Society, September 18-ji>, to exam- 
ine and practically test the invention of Mr. Fawkes. The trials were made 
on the " Fair Grounds " of the Society, at Frceport, Llinois. 

To form a complete conception of this steam plough, let the committee 
recall tho appearance of a email-sized tender of a locomotive engine; let 
about half the forward portion of the sides and tank be removed. Wo now 
have something which reaerahkis the body of Fawkes's machine. In the 
middle of the tbrward portion of the plalform stands tho nprijtht boiler, 
which is about Ui feet high, and 4 feet in diameter, tho fire-box and ash-pit 
Ijeing of course below the level of the platform, and the fire-door opening 
forward. Tho boiler contains 3:20 8] Inch tubes, which, computed together 
with tbe Hre-lKix. gives 379 feet of firo-surfuce. Steam may be got op in IS 
minutes, although twice that time Is usaally necessary. The fuel may either 
be bituminous coal or wood. The cylinders are horizontal, 9 incites in diam- 
eter, and 15 inch stroke, and are placed one on each side of the boiler. 
The piston's communicate motion, not to the siile-wbeels, but to a drum or 
roller, feel in diameter, and feet long, which, aa tho sides of the plat- 
form overhang its end, is comparatively out of sight. The drum is placed 
aliout midway tietwcen the fiont and back of tho machine; before it de- 
pends llie firc-bo.>t, and behind it la the tank ; so that, when the boiler and 
tank are full, they nearly counterbalance each other on tho axles of the 
drivlng-drara. 

This dram la composed of two iron heads, or " spiders," and an Intermo- 
dlato one; to these, thick, narrow planks, cut like staves, and fitting closely, 
are bolted, and form the peripliery. Tbe adhesion is, therefore, produced 
by a surface of wood, six t^t long, whicli never becomes polished, and tho 
bearing of which la always across the grain. There is no slipping; tlie 
machine is started and stopped instantly; and, except wiien propelling Itself 
a considerable distance on turnpike or paved roads, tho wear and tear is 
slight. The substitution of the driving-roller for the ordinary sldc-wliecls, 
wonderfully increases traction, and prevents sloughing in wet or yielding 
soil; whilo moderate irregularities of surface scarcely affetl (he onward 
march of tbe plough. Another great advantage is gained by the gearing of 
■ho dnun. lostead of being attached directly to a crank on the axle of the 
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dram, each conncctlntc-rod commnnicnteB motion to a pinion, which tnmt 
easily, but wicliout shake, on Ihosxle just menlloned. The pinion interlorlia 
nlih a, ooj;;-wheel, which, with a pinion on lU axis, Imparts motion to the 
cog-wheel Irolled to the drum; — the whule being so proportioned that sis 
strokes of the plstoii cause one revolution of the drum- 
Increase of power and of control over the movemenia of the engine are 
lliu4 tiecuruJ : 

In fVonl of the flre-box 1b a short, tapering how of sheet iron, which serves 
as a scat for the fireman and a receptacle for fuel. The Imw b supported by 
a body-holt on a inick composed of two iron guide-wheels 3i fccc in diam- 
eter and 15 Inches broad. The truck moves IVecly like the front wheels of a 
chaise, and Is controlled by a steering- wheel in charge of the engineer, so 
that Che whole machine is turned as readily and as short as a farm wagon. 
The engine Is of SO-horse power. The entire length of Che machine Is ainut 
IB feet; its wcitcht, with water and fuel, 10 (on»{; and coat, including "don- 
key " engine and pump, ahonC S4II00. By this pump, water may be drawn 
from a well or creek, and the tank filled, or water forced from the lank to 
the holler. The tank holds twelve barrels, suftlctent for Ihrec hours running. 
The pluu{;hs, eight in number, are attached to one R'ame. which Is suspended 
by chains passing over grooved pulleys in two beams, projecting from the 
Beat of the engine. Those chains communicate to a windlass In charge of the 
fireman, in tVont, by which the gang of ploughs may bo raised or lowoi'ed 
at pleasure, and the fVame of ploughs Is drawn by other chains, which are 
attached to the under side of the frame of the engine. 

In answer to the several questions propounded by your Board, touchJDfC the 
capacity and practicability of tho engine for farm pm-poses, we find, upon 
trial and examination, as follows: 

First : The weight is ten tons, as reported by Mr. Fnwkes. 

Second! The fuel consumed in one hour was ITO pounds, or two bnnheig 
and ten pounds of Interior coal, with one-eighth part of a cord of wood, 
evaporating about ISO f^llona of water, and ploughing one acre In twelve 
minutes (which includes turning). 

The wood used was mostly of pine, and considerably decayed, and would 
liave been rejected upon steamboats. 

Third: The amount of traction on different grades of land would be a 
mailer difllcnlt lo determine, with the facilities In the hands of Che Commit- 
lee. We hod the enji^no mn np the various grades of the Fair Grounds, 
passing into agulley with the ploughs swung In the rear, which struck on one 
bank as the main roller was raising the other, which overpowered the engine; 
but upon detaching the ploughs, the machine moved out without the least 
dilHculty. Upon measurement, the grade was found to be 1 foot vertical to 4 
on the horizontal line. Steam, by the Indicator, was marked at only fiS^ — 
100' being his ordinary pressure. 

Foarlh: The friction produced by the pressure against the shoulders of tho 
axles. Instead of being fair on the journal (which are of less si;:e), may 
possibly make a slight waste of power in running nci-oss inclined planes. The 
wear and tear would bo tho same as with any other steam-engine used for 
locomotion. 

The engine can safely be run across an inclined plane of 30', because of its 
gi-e.ll breadth of base (sis feet) — the principal part of tlie Iwiler, the heavy 
Hre-box, and a great portion of the machinery, being Irelow the centre. 

Fifth 1 We have previously stated that an acre could be ploughed in twelve 
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mlnatcn; bnt an examination of the foHowins computntiona will dcmon- 
strlito itSQctuBl perfocmnrife. A strtpof land, JlfiynrilaloiiK; and 20 feet wlilo, 
waa plonshod In four minutcB; and the heud-lflnds of 30 feet were crossed, 
one In S7 seconds, the other in 30 — ttie plougihs bcin;; elevated and lowcted 
to and from the ground In llie lime. 

Sixtii: Mo £teiiin-eDgiiie in oslstenco should be intrusted to inexperienced 
persona. 

This one is aa simple as an>' we have erer examined, is strong and sah- 
slnntial. It is a locomotive hiRh-prcssorB eni^ne In constrnctlon, arrnngcd 
for reversing at will, and was repeatedly advanced and reversed a few inches 
at a time with perfect ease, and In a few seconds. The skill requisite 10 man- 
nfce the machine should be acquired in a month by any inCelli;;ent American 
fanner, and your Committee, In view of tbe certainty of the employment of 
steam for farming purposes, would slronsly recommend that the farmers of 
Illinois should give special attcnllon, in the education of their sons, to the 
principles of mechanics and the practical mana^ment of steam-engines. 

SevatA; The fuel furnished by tbe Society to your Commitleo was of such 
inferior quality as to hardly enable us to demonstrate fully the steam-gen- 
erating capability <tt tbe boiler; but, by referring to the amount of its Hre- 
Bnrface (375 square (teet), it will be seen, by practical men, that, with the ad- . 
vantage of an exhaust to create artlHcial draught, it is fully competent, with 
ordinary fuel, to generate continuously abundant steam for Its work. 

In weight of coal and wood on board, and of passengers, It carried, 
throughout the experiments, as much as wonld represent the weight of an 
entire day's supply of fiici. It would carry water for a three hoars' run. 

Eig>tll\: Asaetationaryengine, her power was tested at Power Hall, where, 
after jacking up her rear end so that the main drum' turned clear of the 
ground, by applying the power direct to the drum or roller, 130 revolutions 
of it were obtained per minute. By passing the belt of a fifty-foot line of 
Bbatlingover the drum, the engine propelled one eight-horse thrasher, one 
com and cob mill at work at tbe rate of 25 bushels per hour, two small Iron 
corn-mills grinding six bushels each per hour, one wood-moulding machine, 
oaa resawlng circular saw of two 1^ in diameter^ and a smut-machlne of 
high speed; all simultaneously, and with only 10 lbs. of steam. From expe- 
rience with circular saws, we estimate It as capable of running two of the 
largest size atone time. It la perfectly competent to go Into the timber, haul 
logs where the ordinary log-wagons would be employed, Mul in one hour tM 
jacked up and fUmish power to saw those of large size. 

Ninth: The Dre-box being within fourteen inches of the ground, the ma- 
chine would run without injury through water twelve inches deep; It was 
run by na over ground where, by band pressure, a lath was forced downward 
fifteen Inches, and on examination wewereof the Impression that the acIHul 
compaction of the surface by the machine was not more than one inch. 
Horses crossing this slough sank To their fetlocks; but, as with the engine, 
the actual surface pressing upon the ground Is at all times six square feet, the 
ability to sustain weight Is much greater than with the ivagon and team, 
where the weight rests on narrow bases. Tbe four wagon wheels present a 
surface width of seven Inches In all, but the enfjinc, with l(a drum and guid- 
ing wheels, a surface of 103 inches. The weight of the engine is ten ions, 
that of a wagon-load of grain one and a half tons, or aomothing more than 
one-sixth as much; butthe engine with a drum six feci in diameter, and gnlde- 
wbeel* three and a half lent in diameter, j^ves a much greater proportional 
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contact vith the sroand, and Its load U prDp«rtionab1}> less liable lo miring 
In Bloai-hs. 

Tenth : The difference of power between running the engine on plank or 
hard road, and common prulric, would be great; but that between running 
on orcliniu'7 ground, and ground so soft that the dram would Eliik Tour 
Inches, we have no means of knowing. It is evident, howcret, ftoTa the ex- 
planalions in the preceding answer, that ground in such condition ihnt a 
dram six feel In diameter and six feet long woald move lo (hat dcplli, 
woulil be entirely unfit to plough, and could not be cren crossed by horecs. 

Having thus in detail answered the interrogatories propounded lo us by llio 
Exeeutlre Committee, vro desire to make some general remarks with rvfer- 
once to the practicability of employing sieam for ploughing, and other farm 
pnrposes. The expeiimenis with Fuwkcs's steam ploughing engine have 
demonstrated to our satisfaction that it is practicable that, In a fCw years, a 
lai^ portion of the labor now performed by animal power on the fnim will 
be snperseded l)y steam, especially in prairie countries, and on woU-improvcd 
ftirms, where l)at few stones or other obstnictions exist. 

The en^ne here exhibited is Intended only for large operations, being ca- 
pable of breaking fWim 23 to 40 acres pec day; bnt we see no reason why 
its cize may not be reduced veiy considerably (say to one-fourth), and atlU 
BHCcessfuHy compete with animal power. 

We esthikaie the cost of ploughing by It from the following xeiy liberal 



One ton of coal, 
One cord of woo 
I.ibor of tbres m 



IntenatlOperoenl.autiODa, 1.12 

Tottl, S16.12 

With the most liberal allowance for hanling water and coal one mile, tbr 
stoppages and Inmintiis, the machine should plough 23 acres per day. At 
present contract prices of 83.50 per acre for prairie breaking, this would cost 
$GQ.30, while by the above estimate it la seen ihat Fawkes's p[ou;;hs for CU 
cents pec acre. 

Your Committee, In view of tbe result of their experiments, nnanlmouf^ly 
recommend that the First Prize of three thousand dollars be awardcil to 
Joseph W. Fawkes, of Chilstiana, Lancaster Co., Pa., for his Steam Plough. 
All of which is respectfully submitted. 

Isaac A. Hedoes, Cincinnati. 
P. W. Gates, Chicago. 
A. B. Latta, Cincinnati. 

IAN DOREN AND GLOVER'S EEAPIKG AND FLOUGHING MACHINES. 

At the Illinois State AgrlcuUural Fair, Septemlier, 18'fl, a combined reap- 
In;; and ploughing machine was cxhibilcd by Messrs. Viin Doron and Glover, 
the construction of which is thus described by a correspondent of IlioA'euj 
York Tribune. 

A bed-frame of timljor, 16 feet in lenslh. Is snpported on the axle of two 
w«e4«o iron-rawd driving-wheels of 4 feet S hulitM diuaatw, and 8t inchw 
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face. Between the wheels, the bed is 6 feci wide, oad the drivers are in- 
closed \iy an cxtcnsioa of the plulform, making In ail a width front outside 
lo outside of 8 feet. The timbers of the friuno meet at a distance of 12 feet 
ttom the axle, and at this point rest on a castor-wheel, wbich is steered by a, 
lillcr. The boiler is apri^ht, and contains 73 ineli and a quarter tabes, 2 ft. 
10 in. long. The flre-t>ox, 30 in. square, is intended for either wood or coal. 
Ai>ove the fines is a stcam-rcscrvoir, 3 feet high, with a smoke-flnc passing 
throui^h it. Thus in one Cube of boiler iron 8 feet in hei)rht, is contained a 
fli'c-i}ox, boiler, Blcam-rescrvolr, and smoke-flue. In front of the boiler tliero 
Is a reaper extension, which support! a regular reapinj; arrangeroont of cut- 
ter bar, dividers, reel, etc., and which may lie attached or removed at will. 
Uotlon Is given to the knives by a lon^, tilting lever, which is woriicd di- 
rectly by an extension of the piston. The reel Is tamed by a belt passing 
over a shaft worked by the (Irlvlng-wliecl. To mow gross, Iho cutter-bat is 
lowered, or to head (train. Is elevated, by a long lover hungon the main axle, 
and passing bock nearly to the steersman, who works the lever by means of 
a pinion and rack. The cylinder Is <>) incites in diameter, with a 0-inch 
stroke, and has a link motion to cnuliic it to reverse. The pump is worked 
by a crank on a shaft, which may be made to gear into the fly-whee! shaft 

05 required; and water is pumped into the boiler when the machine is cither 
in motion or at rest. The drivers ore turned by a pinion, which is turned by 
n bevci-wliecl working into a pinion on the crank-sliaft. An ordinary barrel 
of water is cairiod on the axle alongside the boiler. To plongh, the reaping 
apparatus is removed, and then the machine travels In a contrary direction to 
what it does in reaping, the ploughing being done behind and the reaping 
before, as ic moves aion);. A cross-beam, which extends beyond the driving- 
wheels, is 4 by 6 inches in size. On it are live wheels, gearing into each 
otiicr. and one driven from Ihe crank-shaft. To the centre of each wheel is 
bolted an iron bar, t by SJ inches, 4 feet long, on each end of which is a 
email ploughsharo without a land side, which cuts 10 inches deep if required. 
The cut Is 3 inches wide; so that each revolution of the arm mokes a cut of 

6 inches, and Ihe machine travels forward the same distance in the same 
time. Each plough-point being 2 feet S inches from the centre, the two ends 
make a em laienjjly of 19i inches, and the whole live cutters make a furrow 
of 8 feet, as near as may lie. For ditching, the plough-wheels are removed, 
and an extra shaft inserted, which Is driven direct ftum Ihe crank-shaft. 
The shaft turns a wheel to wliich another fenn of excavator Is attached. 
The same small plongh is at one end of the Iron bar, but a spade or scraper 
replaces that at the other. It throws the dirt to one side, distribuling It over 
S to SO feet of ground, In proportion to the speed of tlio machine. The fly- 
wheel may, of coarse, bo used lo turn stationary farm machinery of all 

Tho inventor claims lo have ploughed about two acres in all for experi- 
mcnC, and to have mowed about an acre. The whole apparatus, of flvohotso 
power, weighs only 1400 pounds, and is presumed to cost about S600. 



WATEES'S STEAM PLOUGH. 

A steam plough, exhibited at tlicIliinoLS State Agricuttural Fair, September 
JftiO, by James Waters, ofUilroil, llidi., lias the following construction: 

It is a locomolh'e engine, with a horizonlai boiler, and four S3 inch c^'Un- 
dsn, with a IS^nch elTolce, making 34 levolutbns lo one of thodrivinK-wheols. 
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The drivers arc (eti fitt in diamctDr, made of i-inch boiler iron, aiul with » 
fnceof ae inches. They have each two Eots of bar.iron epoliea, croesing each 
other so as lo brace boih waj's, like a trotting wamn> There are two steer- 
ing wheels io tioat, S feet in dinmetcr, 13 inches (atx, and are turned by a 
■worm and chain by a crank by the ensinoer, who stanils in front, at the 
ri;;ht hand oftbelioilcr. The main axle is of 4-iDch round iron, and titled 
with oil-tight Ixtxes. The Imiicr Id the horisontal tubular one used on loco- 
motivea, has 96 3-incb tul>ee, and a 3 by 3 feet Hrc-lxix that may be used tbr 
either wood or coal. The boiler is bolted to tho axle by clamps, and in 
front by a Iii;ht IVamo which rests ngion the axle of the steering- wheels. 
Motion is given to llie drivers by a pinion working into internal gearing 
which extomla all around the inner face of the drivcrH; tlie pinion is turned 
by ila wheel gearing into tiie engine-ebaH; direct. To prevent slipping of the 
wheels, pyramidal-shaped ribs or iron an: bolted diagonally across the face 
of the drivers. Tho inventor claims that tlio weight of the engine is so placed, 
that, tmra the enormous diameter of the drivers, it is thrown upon their for- 
ward face, and qniie removed iVom the steering-wheels. The great size is 
given to the mnin wheels to prevent miring in Knft ground, they being iarpff 
cnou-rh to cross an onlin.iry Bions;h bd'om tlicy vtotAii have lime to sinlc. 
A lank beneath the boiler liolds Hvo baircis of water, which may be pumped 
into the boiler at will. A tender, or two-wheeled c:irt carries nftecn barrels 
more, and on Its dock coal and wood enousii for a day's work. This lender 
mny 1>edcmched, andleflat onesidcof tho Hold, or dragged behind the en- 
gine, and In iVont of the ploughs, as desired. The ploughs are fifteen in num- 
ber, attached firmly to a triangular frame, which runs on castor-wheels at 
tlie comers. They vxa not ecpamtc and Independent in attiicbmcnl, liica 
Fjwkcs's, so that some of Ihcm would miss in parsing over liasins, and dig 
deep in going throu!;h hillocks, without compromi^io or evasion of obstacles. 
Tiicro are two gangs, one iiaving eight, the other seven, ploughs. With 
iVamcs, whcelB, and oil, the two weigh easily 6000 pounds, while the engine 
llscif is chtlmcd to weigh only seven tons. — N. Y. Tribam. 

The Committee of the Iliiiiois Stale Agricultural Society report, coQcem- 
Ing this invention, as follows ; 

Waters's engine has undoubtedly great power, but has some objeetionahle 
features as well. There being four cylinders, the machinery Is made more 
complicated, and by so much the less cosy of monagemeut by fanners. Tho 
four cyiindera are necessary to a machine like this, which has two large tr iv- 
clling- wheels, to beep each of which in motion at will, a pair of ejllnders 
must be used; for without them it would not lie possible lo get ibo wheels off 
centres under some circumstances. Tho revolutions of the engine being 24 
to each one of the drivers, speed of locomotion is not obtained commeifu- 
ralc with the speed of the engine. The great length of the train of engine, 
tender, and ploughs, makes it unwieldy to handle, andprevcnla trimming up 
comers of lots and banks of sloughs and basins, where much waste of land 
would lie caused. It also is asserted by the inventor that his field is noihack 
furrowed and finished up, but a strip of fifty feet is left in the middle to In 
finished by horse power. The tractive power of the engine, when at work, 
seemed ample; hut we are not prepareil to say ihatsucli would be the case 
throughout a day's work, but suppose it would. The two pairs of cylinders 
being independent of each other, a serious olistracllon to one driver might 
cause it to slip, while tho other held Its tractlvo power; thus there would be 
a tendency to throwing; out of line. Tbe internal gears of the drivers being 
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qolte exposed to dust ami tand, rlio wear would bo rapid. ThO raising and 
lowering of the gnngs of plonghe by a qsnck screw, proved itself bad; for 
when tlie points ran down deep, the downward pulling weight caosed tlie 
screw rapidly Co run ap, and the ploughs were buried almost to the beams. 

EECENT lUPROVEMENTa IN AGEICULTURAL lUPLEH&NTS. 

W^eriB's Horsf-Uoe. — Thia Invention, by Lorin WetLerill, of Worccalur, 
Mass., is iles^cil for hoeing com, potatoes, cotton, or other field crops lliat 
are grown in rows or drills; and is adnpted lo tbe condition of ibc plants in 
any stages of their growth. It consists principally of a double moutd-boanl 
plough, hnving at its rear sides two sets of hoes or paddles, aSlxed to tho 
ends of arms that rotate in planes perpendicular to the furrow mode by iho 
ploui;h. Motion ia given to these arms by sbafts driven by gearing moved 
by a wheel mnning upon the ground just in advance of the plough. Tho 
sliafU can bo raised or lowered at tho ends carrying the hoes, in order that a 
lesser or greater quantity of earth maybe thrown by them upon the hills sur- 
rounding the roots of tho plants. The clods are broken by tho hoes into 
small pieces, which consequently lay more closely about the roots. 

It is claimed to be an efficient and labor-saving machine, hoeing as much 
ground in one day as the draft animals can pass over. 

Whilnei/'s Plough-holder. — The invention consists of an Iron ftame, sup- 
ported by a wheel, which can be fastened to tbo lefl side of the beam of any 
plough, and which by its weight keeps the plough npright. Tiu machine is 
simple, costs $5, and is said to work well, even on stony land. 

PiYu'n'e Druining Plough. — A machine is in use In Illinoia, that answers a 
good purpose in draining tho ordinary soil. A strong beam, on four rollers, 
carries a small cuttlng-whccl, which divides the sod; thia is followed by a 
sharp coulter, set at an angle backward, to the bottom end of which a piece 
of iron, shaped something like a pear, is welded, supported by a flat bar, - 
boi.ed, like the coulter, fast in the beam. To this "mole" is attached a 
second, of similar shape, a little Urger, by a link-joint. Being set into the 
ground, it opens a hole, whicb it moulds permanently by side pressure, three 
fi!ct below tho snrftco, and through thia drain the matter runs off as easily 
and continuously as through tile drains. 

New Oarden Implement for Transplanting. — A new and useful implement 
has been invented by John Bargum, of Concord, N. H., designed to f^ilitate 
the transplanting of small garden plants or flowers lioni one bed to another, 
or from the grounds to pots. Imagine a tapering pint tin pot, with tho bot- 
tom cut off, and tho cup split up and down into two halves, and these 
halves attached to two handles, like thoae of a stont pair of shears. By 
opening the handles, so as to spread the halved cap a, little apart, and thrust- 
ing it, small end down, into the ground upon each side of the plant, and tlicii 
prossing the handles together, the dirt ia pressed around the roots, and Iho 
plant may be imcd out and set in its new place directly iVom the implemeut; 
or any number of them may be laid upon a hoard or in a box for distant 
removal. 

Baking and Binding Maehinfnj. — k correspondent of tho N. Y. Tribunr, 
under date of Sept. 8rh, laW, thus de'iribea two devices for raking and bind- 
ing grain, conjointly, exhibited at tlic Illinois Stale AgricuUnral Fair — one 
the invention of Allen Sherwood, of Aubnm, N. Y., wbfch binds the sheaf 
with a bit of wire, and the other, that of John P. Manny, of Bockford, HI. 
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■with an iron hook and n hempen string. On Slicrwood's plan, tho mnn who 
works the apparatus etts behind anil lower than Iho driver, Tariti;; the plnC- 
fotm. The triangular table or (be Mann}' Reaper is u^cd In this rnsr, alllioush 
it Is claimed that to almost any other machine the patent binder ran Iw ap- 
plied, AllhorakBr'a feel 1b a half^irclc Bhicld of sheet iron to piidc tho 
Ebeof as rafced to iritbin reach of tlic binder, behind the ? Iiield I9 an elbow- 
joint, the short arm perhaps a fool long, and the long one something more, 
with a handle on its end. Along the upper sides of both porta are eyelets 
through which a No. 20 wire Is guided to the handle, after having passed 
IVom a spool fixed between the driving-wheel and platform, along Iho under 
side of the platform, and up through it to tho eyelets. The binder to com- 
mence puts the end of the wire between a pinion and spni^-wheeE, which hold 
it firmly, while he pushes the elbow-joint toward Iho raker, and with the 
return motion passes hia hand along tho wire, bending it to the platform and 
up the offside. He has plenty of slock who to do this each time, for it un- 
winds freely from the spool, and, the end being held by the gearing outside, 
the bending back of tho elbow-joint pnlla wire up through the platform and 
through Che eyelets, as freely as requb^d. Now, tho sheof is raked directly 
npon the wire that lies upon the platform. As It comes, the binder reaches 
out, lakes hold of the handle, and pulls the elbow-joint toward him, thus 
causing the wire to tightly confine the sheaf of grain. Ho rests tho end of 
the handle so that the end of the wire is cau<;ht between the pinion and spur- 
wheel, when he seta them in motion by turning a crank, and (hey twist the 
two ends of the wire together aronnd the sheaf, making, at tho same time, 
a new twist for one end of the n<;xt band; a knilb cuts the bundle loose, and 
it nilis, oil nicely bound, upon the platform. 

J. ¥. Manny's binding apparatus Is altogether different. He has only two 
men, a driver and a binder, the raking being done by the machine. The cut 
grain is carried sidcwlse on an endless slatted apron and np an incline, in tho 
nsnal way. On its passage up. It is confined from blowing away by light 
slats, and arriving at (ho aumn)i(, it tumbles into a cradle, of which there nro 
three on one shatl, each in succession being brought uppermost by one-third 
of an entire revolution. One finger of each cradle ia of iron, the three made 
in one casting. The iron finger baa a foriced end to receive tho small cast- 
iron book of the sheaf-band. The knotted end of the band, which is noth- 
ing but a stout hempen strinfi;, about thirty Inches long, ia put in a notch of 
n spring-catch, and is then reody in place for the grain, which is suffered to 
Ihll into the cradle. When enough has accumulated for a sheaf, the binder 
tripB a lever with his foot, which causes (he cradle-shaft to revolve, tho hook 
Is bran,:;ht by Che Iran finger-end to eatch tho knotted end of the string, tho 
binding is completed, and the band being freed tVom the catch, the gavel 
falls on the ground. The little cast-iron band-hook will weigh perhaps ino 
ounces, but iC is a mere shell, and if, by oversight, a half-dozen or motxA were 
fed with the groin into the machine, they would be crushed like a.n egg-shell, 
and the string be shredded to bits. I saw four of them put into o thrasher, 
that was being tried by o committee, but no extra noise indicated their pas- 
sage through; nor could I, after careful search, find (be least fragment of iron 
or string a moment after they must hove been qected. 

The sheaves are firmly bound by both machines, — quite as well as good 
hand binding. You may kick and toss them about, toke them up by one 
aide and shake them roughly, and they do not come untied. And both kinds 
of bands moy be loosened ia the instant at Uio (hroshing-(ab!e. The Shcr- 
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IMPROVED SHOE FOU HOUSES. 

Mnny attemplB have been mntio to Bhoo horsea wiihoat iho conrinnnl Cluv- 
ing of nails into the hoof, by whith sreat injury id Bomctimes inflicted upon 
Toloabie hones, by nalia prlcltint; the quich. In order to diminish thie evil, 
Mr. Thomas, or London, has inrentcd a doablo-bottomed ehoo, ivhlch is 
conelrueted nnil nppiieU as follows: " He taliea an ordinary horse-shoe, and 
forms a groove in Iho part wliich eomes in contact with Iba gronnd. This 
groove Is about a qnaitcr or thrce.ci;;htlu of an ineh deep, and half an invh 
or mora wide, according to the siie of tho horse and shoe, and within three- 
quarters of an inch IVom one extremity of the shoe to the same distance 
from the other. The groove at the ends and loe of the shoe is cut under. A 
piece of Iron of the eamc width and shape with the groove, only thicker, and 
lllghlly curved upwards, is so fltlcd at Ihe ends and loe, (hat, by the tap of 
a hammer, it is driven into the groove, and hence into the under cutting. 
The junction forms a complete dovetail, which prevents the removal of tho 
Inner ehoe, unless by the forcible aid of a chisel. The advantage of this 
inner shoe Is, that It Is made to project beyond the ordinaiy shoe, and, when 
worn down, can easily be removed and replaced by another, wllhoul palling 
off the shoe fW>m tha horse's hoof. Besides, in frosty weather, ttie inner 
shoe needs only to be jagged, and jou have the horse ftvsted." — Sciaitifie 
American, 

TBAHSFLANTING LARGE TREES. 

The fbllowlng plan (br traiuplanting Urge trees is adopted in Parla, In tha 
Champs Etya^! 

A circle is cut around the tree, ationt three feet from the trunk, and at a 
depth of almal five, through roots and earth. The earth which odhcies to 
the root is covered and lionud with brush and ropes, to keep all together; 
then large chnins are passed under the whole, and the ends brought up 
«l)ove the surface of the ground. It now l)eing ready to be removed, two 
heavy, strong planks are laid down outside of Ihe hole, to receive the wheels 
of the wagon, which is made of solid iron, and a skeleton body of only two 
heavy eidc-plccee, which connect the fore and oft wheels, — the front wheels 
having an axletree passing from one side to the other, while Ihe tear wheels 
are hung like those upon many railroad cars, having one open space, and 
strengthened by a heavy cross-piece of iron, which can be removed at pleas- 
ure. Over each wheel Is a windlass, lo hoist by crank. Now, being ready 
to tnhe up the tree, the heavy cross-piece behind is removed, and the vchicV! 
Is backed a|K>n the phinks, and the trunk of the tree now stands up through 
the middle of the slieleton body; the ends of Ihe chains are made fltst 10 
the windlasses, and eight strong men, two at each crank, wind up tho chain, 
and swing the tree, roots and earth, to tho wagon, put in the cross-piece 
behind, attach fhim four to six horses, ond drive off. The tree is lowered 
into Ihe earth ia the same manner that it Is taken out. 
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KEW MODB OF rttESERTIKG FBESH FRUITS. 

DisBotve guitiL-peicliu In sulplmret of carbon. The liquid sepuraies into 
«hrGB layers, the upper of wlilch contiLlna mucila){lnoiis matters, and the 
lower earthy compounds and other impurities; the middle laj-er is perfbctlj' 
limpid, and contains the pore Butta-perchii. Sepurate tliis from the others 
l)y s elphon. Gather the fruits rather before complete ri|iencBS; dry and 
brush ihem; dip them in spirits of wlno; then two or three times in the 
gulta-pcrelia liquid ; they may then be kept in a box or closet, the tempera- 
ture of which must not exceed 50^ Fuhr. When the fruit is to bo cntcn, tho 
coQliiig may bo peeled off, or waahed off wltli a little spirits of wine; and, 
notwithstanding time and juumeys. the fruit will be found to havo preserved 
its tasto and perfbme, as though it were pcribctly fVesh. — Coinuis. 

UNIVEHSAL PHI NTIKG-r BESS. 

A press adapted to all kinds of prlnllns, has recently been patented by M. 
Silberman, of Paris, which is thus described in the British Enijinwr and 
Areb. Journal for December 1858. 

Paaeol's law is this: "Whatever be the amount of pressure brought to 
hear upon any point in a contained fluid mass (whether the fluid be a liquid 
or gas), the pressure Is distributed with perfect and entire equality among all 
parts of the mass, and conacqaently with perfect equality over ail parts of 
the surface of the vessel which eontains the mass;" so that If the vessel, or 
a portion of it, is pliable and elostir, it will communicate the same pressure 
it reedves to paper, doth, or any other aimllivr substance, laid npon an un- 
yielding engraved surface. And the invention consists In printing by thus 
applying the pressure of a lluii) to a yielding; surface laid a^inst an unyield- 
ing ensraved surface; and this, whether the snrfnco printed bo that of the 
vessel itseif, which thus becomes the press, or whether it be eommLinlcatcd 
to another interposal yielding suifiice, from the pliable and elastic side of the 
vessel, so as to print, on any Itind of material, plane, carved, or an^Ior 
snrfacGS. 

The application of this principle to the peripheric printing of globes, and 
of voaseia of glass and eartlienware, is the subject of a separate paper. At 
present let us consider merely its application to printing upon plane surfaces, 
ns well as the dilTerenl modifications it admits of, so as to suit the ditfi;rent 
hinds of printing; and lastly, of its pecuUnr ad van tiiires over other methods. 

Tlio following are some of the methods in use for the practical application 
of the principle: 

1. A strong, sliailow basin of longh metal is required, with a triple stop- 
cock at bottom, admitting at pleasure the son of fluid intended to be oscd, 
whether it be atmospheric air, steam, or (when great pressure Is required) 
water, with hydraulic pressure. This basin is filled with water, and covered 
T>j a tympan Utrmed of a sheet, or of several sheets thick, of caoutchouc, 
firmly clasped at the edges in an iron frame. A movable plate of iron, 
strengthened by stays, is attached by strong hin<i:c3 to one of the edges of 
the tympan tVame. This plate, when shut down upon the surface of the tym- 
pan, Ibrma the unyielding portion of the press, and supports the engraved 
plate against the substance intended to be printed, which receives, by means 
of the tympan, the pi-cssurc produced upon the water at the bottom of the 

In outer to retain thi« plate Onnly in its placenponthe tympan, its edges, ai 
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well as tliose of the basin, should be berelletl in sncb a iniiniii;!; as to lock tlie 
wlioie way round in a collar witli a corresponding e™o^i^; tliis rollnr opens 
nnii closes upon the edges the wliole way round, by means of two hinges 
«nd wide-threaded, strong scrovi-s, or else by means of a cam, or eccentrii? 
lever-lock. A very simple contrivance compels regularity in the proceeding, 
and prevents accidents, by locking the stop-cock, and preventing the admis- 
sion of pressure into the baain, until after the plalo shall have been shut 
down and firmly locked upon the tympan. 

The engraved pinto may either be permanently fa-itcned upon the Iron 
plate, or it may be run Into its place in a groove, bo as lo admit of being 
easily removed and replaced after each impression, as in the ease of coppcr- 
iJato printing. 

When It is intended to print paper-hangings or cloth with dies, an iron 
frame, instead of the solid plate alxivo described, is attached to the hinges; 
a strong iron axle, passing through gudgeons on opposite sides of the (Vame, 
carries a panel fitting into the IVatne, and upon this panel (he die is fixed. 
The panel thus revolving completely on the axle at the same timo that the 
ftume is raised upon its hinges to a vertical position, admits of the face of 
the die being alternately brought in contact with the tub, when it is charged 
with color, and witb the surface of the material Intended to bo printed! 

Q. Another form of the press is one in which the tympan Is movable upon 
hinges, anil fastens down upon the plate, which In this case is the fixed port 
of the press, and upon it the die is li^d. In lithography or typography, 
there must, of course, be a hollow in the plate corresponding to the thickness 
of the stone or type used. 

This was the form adopted for the first experiment of the press, its tj-ra- 
pan consisted of two sheets of vulcanised caoutchouc fastened to the basin, 
and secured l)y strong screws ; thetympannm and the plate, instead of being 
locked together while the pressure was on, by means of the collar al>ove de- 
icriljed, were kept together ot one end by the hinges, and at the Other by a 
cam, or eccentric Icier-lock, working from an Iron arch like a common letter- 
copying machine, and to wliich two movable claws are attachcit, which, 
when the lever is worked, grasp and secure the ends of a strong bar across 

3. It may sometimes be desirable to place the press vertically, notwith- 
standing the slight, and in fact almost imperceptible difference in tlio pres- 
sure at the top and at the bottom of the basin, and which is produced by 
the colamn of water in the Ijasin itself. When air Is nsed, this tnoqnnlity is 
a1)sohitcly Imperceptible 1 but, on aecoant of the greatcompreesibility of air, 
a much larBcr quantity of air must be admitted than when water is used. 
For instance, if the basin is one metre square and one millimetre deep, and 
consequently holds one litre, it will require one litre of air to produce a pres- 
sure of a single atmosphere, and ten litres to produce a pressure of ten 

The vertical position is particularly well soiled for very large plates, say 
five or six feet square; the copperphLle can, if necessary, be heated from be- 
hind, and the workmen can apply the ink in a standing posture. The press, 
In this case, would open like a door, and large presses thus arranged wonld 
occupy but little space, would be easily worked, would render the application 
of the ink less fatiguing, and wonld save rent inoillcD space; ibr six vertical 
presses take no more room than two horizontal presses. In this way the 
printing of very large maps will become not only possible, but cheap. 
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As lo tlio purposes to M'liirli it ran bo nppllcd: I. It is eqnftllj suitable to 
nil kindi of ordinary priiiiiii^, wlielber copperplate, lilhograpliy, tjTfi!''^ 
piiy, papor-linngings, or wood tii;;raTln[{i for it fulij adniila of the licpth of 
ehndo in certain pai^ of the engravint; bplng modified accordini; to taste, 
ivlihout altering the engraving by the usual contrivance of folds of paper 
cut out so as to throw the part itito suitable relief. 2. It is peculiarly suit- 
able for polychromic printing, whether typographic, lithographic, or copper- 
plate, and (he prassans being only In a vertical direction, the paper or cloth 
13 not liable to be ^tercd In size or farm by the pressure, and aJniila or 
oeeurate fitting to the guide-pins oj often us the Damber of colors used may 
require. 3. It la equally saitablu for prinllnfc upon all sorts of material, 
whether paper, cloth, ceramic paste, felt, leather, or caoutchouc. 4. It 
pritits, with a single impression, very much larger plates timn it lias hereto- 
fore been possible to do, and it insures the color being uniform over the 
whole surface. 5. It admits of bein;; used for stereotype and other casts 
from ordinary printing type, and docs not require that fi«quont touching 
■with the brush which wears away (he characters so quickly. 

As to the pressure ; 1. The pressaro being that of a (laid coitimunicatcd 
through a nnlfocmly yielding surface, will be absolutely equal at every point 
of the surface, consequently there will be no dauKer of partial pressure on 
the plate, nor need there be a pressure npon any part of the plate beyond 
what is necessary, so that the maximum result is Ihos obtainable with a 
tninlnium of pressure. 3. Any amount of pressure required can be easily 
obtained. 3. The amount of presiiure can he ascertained with precision (for 
instance, by Bourdon's metallic nanometer), and diminished or increased to 
the exact extent which may be required. 4. Pci'feclly plane surfaces are 
no longer (ho only snrDircs capable of being printed. 5, Convex or coacavO 
surfaces can thus bo printed. 

Aa to make, form, and size ; I. The press Is extremely simple in its con- 
stmellon ; almost all the pieces arc cast cxaclly as tlicy are used, and rO' 
quire very little fitting. 2. It can be made of any strength required. 3. It 
rcquirOH no tronhlcsome alterations when the purpose for which it is used is 
altered. 4. It fits in a very small space, being only four or five Inches wider 
than the printed sheet. Mhereas the presses hitherto in uso are at least four 
times wider than the printed sheet. S, It thus admits of being worked in a 
smoll and coraparalivoiy inexpensive office. 6. lis size being so small, a 
printer can have several presses of different sizes In his ol9ce, so as to be no 
longer forced to use his hago presses for small sheets. 7. It Is easily taken 
asunder and moved. 8. It is on this last account, and (be almost impos- 
sibility of breakage, admirably adapted for expoitailon. 

As to Its working: 1. It requires hardly any effort, and entirely dispenses 
with (he sevcro labor which the winches and pedals of the present litho- 
graphic press requires, — with the rolling of copper-plate printing, — with 
llie dilficulty of chaining the blocks with color, as well as with the danger 
of working the huge lever of the ordinary press in printing paper-hangings ; 
and as it requires less exertion on the part of tbe workmen. It gives (hem 
more (Imo 10 attend (o the quality of the work, and thus tends to elevate 
thch- character. 2, A roueh greater number of impressions can be taken in 
a given time than was possible heretofore. 3, The manner of using tho 
press can be learned In an hour. 4. No modification of the pres.s, or any 
of its parts. Is ncccas.iry when a change is made iu tho aize of the sheet, or 
otlierwise in (he nature of the work to be printed. S. Tbe impression is 
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uniformly even nnd inrnriably sui-ccssfut. C. There js no longer any danger 
of distorting nor of len]?! lien ins, by rolling: out the plates in eoppor-plato 
printing, nor of bicakiiix tlic lilho;.Tapliie stones by tlie nnoven pressure of 
llio Ecrapor. 7. Tbo Bimpllclly of the contrlvnnee for loclting Iho press, and 
for admitting and eliuttini; olf the pressure, renders all mistakes impossible. 
8. Tlicro is no part of the press witleh is expensive from excefBivo wear and 
tear ; and ci'en wbcn worn out, both tbo caoutchouc and the metal have a 
considerable value as raw tnalerial. 

As an investment, the great slmpileity of the machinery, and the small 
expense of fiftinp:, will alioiv the press to be sold extremely cheap. 

As lo the sort of pressure to be used, sleara pressure may be adopted, or 
the pressnro of expanded or condensed air, the hydranlic press, the screw, 
tlio cani, or the eccentric or linee lever lodt. If steam is asod, the waste 
heat will warm Iho plates in eoppor-plale printing, and will thus get rid of 
the cbareoai dust, so injurious to iho henllh of the workmen. 

The expenditure of water or steam may bo estimated by considering the 
surRico of the eaoutehoac as the surface of a pislon, and its depression 
joined to that of the printed surface os the stroke of the piston; eonee- 
qncnlly, when Iho basin is one metre square, there is an expenditure of ona 
litre of ab" or water for each millimetre in the depression of the surface. 

Water aptiears, on the whole, the most desirable n^nt, on account of its 
non-compressihlltty, and of the small quantity required in order to prodneo 
very considerable pressure, as also on account of its non-cxpansibillty, 
which prevents the possibility of an explosion; for If any breaka;re takes 
place, the wuCer simply runs out. In exp^ments which were made wiili a 
pressure of fVom twenty to thirty atmospheres, before perfccling the press, 
the vessel repeatedly burst, with no greater injuty tO" those engaged tlian a 
i)<w splashes on their ciothos. 

TYPE MAP. 

A telogTBpbic map of Europe, entirely exocntod in typography, has hetsn 
issued by the Eoyal Printin'; OlHco of Berlin. The process by which it has 
been produced is described as follows : The drawing of tho map, made on 
paper, is blackened at the back with a carbon tracing composition, and is 
placed, blaekene^I side downwards, on a surfhcc composed of quadrats, 
formed each by sixteen nonpareil squares, and by means of a point, tbo lines 
are transllirrcd to them. Tlic quadrats over which tlicse lines arc traced are 
then exchanged for nonparcii typo, cast with a face of points, and tho coast 
lino is formed by the inner portion of these points being cut away. Tho 
Iclegraphlc lines are formed of brass rules, fixed in nonpareil type body, as 
a sort of ICKS, which can l>e inserted into the composition, when needed, liy 
taking out the quadrat — the logs being so adjusted In length that the upper 
edge of the rale is level with tlio fate of tho typo. The additional shading 
of the coast hue is effected by the Insertion of nonpareil type east with points 
on the face. The names of places are inserted by means of type taking tho 
place of (he quadrats whore required. 

TEie effect produced is peculiarly good. How far this is ever likely to sn- 
pcrsedo the present methods of prodncinp; maps by engraving and transfer 
to lilbographie stone, is questionable; no dclalls as to the cost are given, 
and it seems veiy donbtfnl (however simple the pi-otesa appears) whether 
the result can bo satisfactorily produced except by a skiiicil worlunan, whose 
lalior most be adequately remunerated. 
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NEW UETHOt) OF TESTIKG SUBMAlftNE TELEGEAPH CABLES. 

A plan devised by Messrs. Reed, of Enjrlanil, enBincera, for effectunlly 
testing submarine telegraph cobles previous to their deposition, so thnl any 
defect may l>e made evident, consists in first exhausting ttie air from a vea- 
sel in which the cable to be tcBted ia placed, and then forcing in water, nnlil 
a pressure of about two hundred ponnds per sqaaro inch ia attained. To 
perform this operation, they employ a vessel which U so constructed as to bo 
possessed of sufficient strength, so as to resist the pressure of Iho aimo«- 
phere when exhausted, and also, at the same time, the bydroetatic pressure 
to which the cable is to be eut^eeted. The vessel in which the operation 
takes place is provided with a cover, eo aa to admit of a coll of Insulated 
wire being introduced and inclosed therein. One end of tlie covered wire Is 
conducted from the interior, through a shifting box, (o the outside of Iho 
vessel; tlic other Mid of the wire Is coated over as well, and insulated. All 
being thus anatiKcd, a vacunra is formed, by means of air-pnmps, in the 
vessel which contains the cable. The EtopH«cli of the air-pumps is now 
shut oir, and tho passage for the water is opened, so as to admit of the water 
entering into the vessel to fill it; or, If desired, a quantity of water may be 
allowed to enter into the vessel, so aa to All it, or nearly so, before tho pneu- 
matic apparatus is put into action. One end of the wire of a galvanometer Is 
connected with the outer end of the wire which has been brought through 
tho vessel, as described aliove. Pressure is next exerted by pumping water 
into the vessel, and then, on connecting the two poles of the battery with 
the galvanometer and the water in the vessel lespectively, If the insulation 
be perfect, no action takes phice in regard to the needle of the galvanometer, 
as no complete electric current has been formed; but, on the contrary, 
abonld there exist any defect whatsoever in the coaling of the wire, however 
small it may be, tlie needle of (he galvanometer will at once, by its deflec- 
tion, Indicate the same to the operator, which shows that a circuit has been 
formed, owing to some of the water in the vessel getring Into contact with 
lome part of the wire which is being tested. 



This material was introduced by Dr. James McGhie, of the Glasgow Royal 
Infirmary, and has been used with success In hospilol practice. 

The following Is Iho mode of preporinB it: 

Having secured a paper of good textura, the next desideratum Is the fluid 
or varnish by which it is to be coated and waterproofed. This is made by 
rebotling boiled linseed oil with litharge, acetate of lead, sulphate of zinc, 
and burnt umber, an ounce or two of each to a gallon of oil. No artlQclal 
beat Is employed in drying. A square board Is now procured, several inches 
broader (ban tlie size of the sheet to be prepared. Upon tills the sheet Is 
spiead, and well covered, by means of a broad brush, with tho mixture. 
The Qrst sheet should be brushed on both sides. On this a second sheet is 
placed, slightly projecting over tho flr^t, at ono end, in order to facilitate the 
lifting of the sheets when they are to tie hung up lo dry. This is also to ho 
coated with tho mixture. This process is to be repealed till a mass of 
sheets, from twenty to filtv In numlier, Is prepared. The board ia then to 
Ik; CHrried to some unoccupied apartment, across whici corda have beeu 
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stretehod, and llio sheets are 10 be lifted sfrlatim, and attschcd by one end 
to the cords bj- means of bent "slips of zinc or tinned Iron. A very small 
space ia sufficient to hold a hundred sheets or more. After twenty-four 
hours or more, it is ready to be taken down. As tbe sheets are found to bo 
liable to allett to one another, they may bo dusted with French chalk, which 
prevents adhesion. The addition of n little wax and turpentine renders tbe 
dnstlns or any other measure antiecessary. There is only one part in the 
above process where any manipulatory ditHcnlty may at first bo encoun- 
tered, and tbat ia In spreading, evenly and expeditiously, the dry sheet oa 
the oiled one. This Is easily overcome by working the brush freely ttom 
the centre to the cireutnference of the sheet. 
The fbllowing are its most obvious advantages : 

1. Its extreme cheapness does away with any Indncement which migbt 
otherwise exist to employ the same piece more than once. A ream, or 480 
sheets, of paper, costs ftwrn 7s. Od. to 10a., and a gallon of the prepared oil 
about 33.; so that each sheet costs Ihe fraction of a haliyienny. This 
does not include the cost of mannfacture, wlilch would slightly Increase the 

2. Its transparency. — When applied over dressings of a slump, or any 
cut surface, when hemorrhage may be feared, the danger can be seen at 
once, and obviated. 

3. Its lightness. — It adds little to the weight of dressmge, and it can 
cause little or no pressure on a tender surface It ia partlcuhtrly naoful in 
this respect for covering large burnt sarftces. 

4. Its extreme adaptability. — It can be applied with great nicenes a to any 
pan, so as to give rise to little or no inconvenience. When applied In aoy 
particular way, it retains the form impressed upon it. 

5. It can be torn easily in any direction. In this respect It contraats favor- 
ably with oiled siik and gutta-percha.' 

0. It con be made of any required strength by folding it one, two, three, 
or more times, without becoming ineonvenieutly thick. 

7. It posaesaea a certain amount of adheaiveneas, which ia Increased by the 
heat of the body, and tlieroby more effuctaally prevents evaporation from 
wet applicatlona. 

ABTl-POISOKIMG B0TTLE3. 

The following is a description of a new form of bottle, introdaced in Eu;^ 
land, to avoid liability to accidental pblaoning: In shape they are bexan- 
gular, with deep fluting or grooves running lengthwise along the bottle. 
To Ihe sight and touch they inslantanconaly present moat striking pointa of 
difFerenco to any other kind of bottle. Vessels of this description, made of 
blue glass, are Intended to be used for external appUeatJons only. For 
poisonous and powerful medicines, prepared or not fttim prescriptions . the 
dose of which Is a tcospoonful and under, bottles slmilariy shaped and fluted, 
in white glass, are proposed to be employed. The bottles are provided with 
an entirely new contrivance, Sie effect of which la lo make it Impossible to 
pour out the contents otherwise than veiy slowly and gradually — almost 
drop by drop. This la accomplished by a very simple and inexpensive plan 
of contracting the neck of the bottle at the lower part, by the shoulder, ani 
the mouth being of the usual size, the process of filling ia bnt alightly a^ 
fected by the contraction. Tbe very deliberate and cautious action thus 
produced, will, it is believed, deter any one IVom taking ovei-dosM of medl- 
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duo; while It Is difflFult to imagine s. cnso in wlikli b. perEon could pour out 
aud toko Ibe whole contents of one of these Irottles In mistake for somctiiing 
else. To lllustmtc the manner in which the ucw l>ottio acta, in comparison 
with ordinary ones, it may be mentioned that not more than a tcaspoonrnl 
would come out In the same time that an onlinaty vial would take to dis- 
charge its entire contents. A person lKing about to take n wron;; medi- 
cine, say Inudouum, contained In this new bolllc, on proceeding lo pour it 
oat, would be struck b; finding that instead of the whole draught having 
run Into the wine-glass, as usual, merely a, tenspoonOil would havo IciX tlio 
bottlej this would naturally load to an examination of the \abcl, and the 
consequent discovery of the error. Althou|Th to empty even a two-ouiico 
bottle would tiro the hand and arm of the holder, yet when only the pro- 
posed dose is songht to be withdrawn, the patience is not toxed in the Blight- 
est degree. This invention recommends itself to general notice on account 
of its thoronghly practical character. 

INDDSTEIAL ArPLICATION Of TALC. 

A new application of the natural silicate of magnesia, known as steatite, 
or talc, has recently been made in France; namely, the manufacturo of but- 
tons, and even very handsome cameos, provided that, after Its fabrication, 
Ibe object tie exposed during several hours lo a while heat. By (Ills strong 
calcination the steatite acquires suflicient hardness to strifce fire with steel, 
and to resbt Ibe hardest file. It can be polished with emery, tripoli, and 
patty-powder, and may likewise be colored by dlRerent orgnnie and mineral 
substances ; thus, chl<aide of gold dyes it purple, nitrate of silver prodnccs 
a blaeb. By exposing the object to the deoxidizing blow-pipe flame, the 
brillianej of the colors is much heightened. 

SUBSTITUTE FOB UKSEED DKTING OIL. 

Joseph W. Harmon, of Eiizabethtovm, N. J,, has recently patented the 
following composition: He takes the residuum of tbe stills of candle fac- 
tories as the important basis of bis compound, which consists of certain 
products f^om palm-oil, lard, tallow, or other greasy matters remaining alter 
the stearic aeld bos been taken ofT. To one gallon of this residuum Is added 
one gallon, more or less, of roain-oil, and these are molted together into ono 
homogeneous mass; then thrce-quartera of a pound of litharge is added, 
and one pound and a half of umber, together with three pounds fVesh slaked 
lime, and three pounds of oil-cake. The whole mass roust bo carefully 
mixed and boiled properly, and, after cooling, it Is brought to a proper con- 
sistency by spirits of turpentine, when a good substitute for linseed drying oil 
\b produced — the proportions vatying, of coureo, according to circtuQsionces. 

SULPHUEIZED OIL PAINT. 

A sulphurized oil paint bos recently been bronght to the notice of the 
Society of British Architects, It is prepared by subjceting eight parts of lln- 
secd-oil and ono port of sulphur to a temperature of 278', in an iron vessel. 
Thij paint, when applied to the surface of a building of stone or brick, or to 
wood-work, with a hrusli, effectually keeps out the air and moisture, and 
prevents the deposits of soot and dirt. It is said that it improves the color 
of stone and brick, ai well as preson'cs them. 
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EXF£BIMEKT3 ON LUBRICATION- 

A carefal e^iperiment, made on the Michigan Central Railroad, in refcard 
to tbe comparative value of whale and metallic oils, resulled In showins a 
great difTerenrc in favor of wliale-oll. Running a single train 103 daj'a, one- 
halfof Ihe journals were Inbricatcii wilh whaleniil, consuming 28) gallonf, 
costing CO cents per (gallon; tbe otber half witb metalLc oil, consnmln)!; 27 
gallons, costing Si J4 per ^Hoa. — JtaOroad Begister. 

IHFEOVED METHOD OF TANNIITG. 

Tha SdeotiJU American, translalee fl-om tbe Bavarian Journal of Arts and 
Trades tlio following account of a new method of tanning, recently ijitro- 
dnecil in 10 Bavaria, by M. Knodcrer. 

It Is well known thal,t)y keeping the hides and the tanning snbstance from 
cominj; in contact wilh the air, the tanning process is materially facilitated. 
In orJer to effect this prncllcally, Ihe only way Is lo carry on the tanning in 

The vessel in which the tanning substance la kept has lo be made air-tigbt^ 
and, at (he eame time, no metal can be used except the very expensive one, 
copper. Iron, as well as zinc, is affected by tbe (anninR subalance; wood 
can only be used if its pores have been stopped by tiome vamlsli, which 
etfeclnally prevents the air ftoin entering the vessel after it baa been pumped 

M. Knodcrer employs a cylinder, or barrel, rendered alr-tipht, and fitted 
with man-Uolcs, air-pumps, etc., and an apparatus by which a rotation can 
be imparted lo it. Tbe operation of tanning is then carried on as follows: 
When the hides are taken from the wash, all the water contained in Ihem is 
expelled b; a powerful prcsa. This done, they are placed into a barrel, to- 
gether with the necessary amount of bark, or other tanning snbstance. A 
Bufilcient quantity of water is added to keep (ho contents of tiie barrel moist. 
The man-hole is now dosed, and the air pumped ont as clear as possible. As 
the rareflcaljon of the air in the barrel proceeds, the pores of Iho hides are 
opened and prepared to receive the tanning substance. When the air has 
been rarcQcd as much as possible, a suitable quantity of tanning solution is 
admitted by means of a pipe, which passes through one of the trunnions on 
which the barrel is suspended. The barrel is then rotated half an hour, ac- 
cording to the quantity of hides in the same. After two or three hours' rest, 
tlic rotation Is rontlnuod for a longer time; and so on, diminishing the lime 
of rest and prolonging the time of rotation, until at last the rotation Is con- 
tinued to the end of the operation. 

By thus combining three actions — the rarefication of the oir, whereby the 
pores of the hides are opened, and the formation of gallic acid is prevented; 
tbe rotary motion, which facilitates Ihe eittraclion of tbe bark, and which 
produces a continuous fulling of the hides; and the Increased temperature 
which Is produced by the motion, and whereby the combination of the gela- 
tinous matter con tnined In the cellular texture of Ihe hides with the tanning 
Eobstaneoia greatly facilitated; — by this combined action, the tanning of the 
hides is efffeclod to perfection, and with a saving of time, which is taUj 
establiBbcd by the following table, based on actual experiments : 
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At the same time, 73 per cent, of bark is eared by usiug the rotuy burii:!. 

riiEPARATION OF FRICTION MATCUIiS- 

Wagncr has publislied the roilowlng results or his Investigutioiis respccliii^ 
the preparation of friction matches. 

The inig^edlents used arc phoaptiorns, umctallic oxide, nitre, and a ccment- 
inf; Bubstanre. One of (he most imponnnt points In (ho preparation of tlio 
piute Is the proportion of phospliurus. This should not l>e mora tlinn onc- 
tenfh or onc-lwclfth, when the phosphorus is moiled in solution of gi^laiino, 
after the usaal mclhod. A mueh smaller amount of pbospliorus is suflli'ieiit 
for tho preparation of a good paste when llic mode of pn^paralloii is altered. 
A greater effect is produt-ed with a given quantity of phosphorus n'lien it is 
Tery fliidy divided, on aeeount of \U greater influmraaliility in this slate. A 
solution of phosphorus in bisulphide of carbon, leaves the pbo^photus so 
finely divided on evaporation, that it ignites by contact with the ok. How- 
ever, when this flnoly divided phosphorus is mixed witli solution of eclatiito, 
thu dry mass does not ignite wiien exposed to the ah', although It is very in- 
flammable. Apart from p-cater expense of a largo amount of phosphorus, it 
is otherwise disadvantageous, owing to the production of a film of phos- 
phoric add, wbleh rcndeiH tho ignition of the wood or slearlno more diflleult. 

Wagner recommends tlie following mode of preparation : 

Eight parts phonphonia dissolved in bisulphide of carbon; 21 parts gelatine; 
24 parts peroxide Of lead, and 24 parts nitre. 

He considers that the biDoxidcof manganese would bo (he best adapted to 
the preparation of the paste, since it contains a larger amount of oxygen than 
red lead or peroxido of lead, and as the metallic oxide serves only lo main- 
tain tho eombnstion lly yielding oxygen. 

The nitre also is supposed to be ser>'iceabic only as a source of oxygon, 
and might therefore bo rcptat^d by some other nitrate; for instance, nitrate 
baryta, which, like the potash salt, is anhydrous. The amorphous phos- 
phorus does not seem to be nearly so good for the preparation of matches as 
ordinary phosphorus, most likely in consequence of the necessity for the 
conversion of amorphous phospbonis into ordinary phosphorus before igni- 
tion takes place. 

M. Canouil, of Paris, has patented the following mixtures without phos- 
phorus for the manufacture of matches : 

1. Dextrine (nriiidi gum) 10 parts. 



The chlorate, blnoxido of lead, and pyrites ate powdered separately, and 
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tlicn mada Into a paste vith the Eolution of British gam. The latter ma^ bo 
replaood by gum or glne. 
2. UntchoB with a Prepared Friction Surface. — The mass consists of 

Clilorale of potuaa, 7 pirti. 

Sugorotlead 2 " 

Bichromate of poUua 3 " 

FJovenof Bulphur 1 " 



Tho; are mixed in the same manner as No. 1. 
The friction cover is made ftvm 

Blacksmith's ecales 



Beflglu 1 " 

G]ue,g. ■-, 

These are mixed, and painted on sheets of paper, wood, or metals. 

8. Chlorate of potewa, 6 parti. 

Towdered glara ot flint, S " 



Prepared and mixed as under No. 1. 

Matclics dipped Into the abore mixtures are Dot ignited bj concussion, 
nor by a temperature as high as 3S(P F. 

PHICE-8 PATENT CANDLE WORKS, LOKDON. 

The processor manufacturlni; candles, as carried on at the works of Price's 
pBlenl Candle Company, wliich we propose briefly lo describe, Is one of tlio 
most interesting sights In London. The two eslabllshmeats are known as 
Belmont, Ot Vauxhall, and Sherwood, at Battersea. Ac Sherwood, the works 
cover over twelve acres of groutid, six of which are under cover; and to 
this establishment wo wish to carry oar reader. The raw maierials princi- 
pally used In this manafoctory are palm oil, cocoa-nnt oil, and petroleum; 
the first, however, Is used in by for the largest quantities, and to its prepora- 
tion for the manufacture of candles wa shall first draw ottention. Palm oil, 
as hnported. Is of a deep oranjje color, of the consistency of butter at mid- 
snmmer; hence it will not flow out of the cask like the more fluent oils ; and 
to assist this costive tendency — the first care of the manafecturer — the 
fijllowing plan Is pursued : the casks of oil, as they arrive from ths docks, 
are transferred to a large shed, the floor of which is traversed, from end 
to end, with an opening about a foot wide, which is in communication with 
an under-firound lank. Over this opening the bunji-holc of each successive 
cask is hronirht, and the persuasive action of a jet of steam thrown into the 
mass speedily licjucfles and transfers It lo the undcr.jrronnd tank. Hereftom 
the on is pumped by stcnm-power lo what may !)o called the high service of 
llic CKiablishmenl, gravitation being Fufflclent lo mnke it curry Itself to the 
(lislllliiig-rnoms. Palm oilimd all nnimni olh Hn> mr^^e i;;i of three elements. 
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— a Teiy hard body, called stearic acid, a llqnid termed oleic acid, and a 
wiilte, Eirupy body, whicli acts aa n bitse to the other two. Now these three 
compantons agree admirably in nature, bnt (tie moioent art attempts lo con- 
vert them to her own parpOEca, in the Tormation or candles, a little diffiralty 
ariaesi the glycerine turns out to be the skiw man of the party; like many 
good men and true, its illuminating power is found lo be greatly deficient to 
that of the company it ia in, and hence Ita ejection is voted by the scientiHc 
candle-maker. Not long since, this was performed by the procesa termed 
lime saponilicatlon. By this method, cream of lime was intimately mixed 
with the fatty matter to 1)0 acted apon, and tiio principle of chemical adinl- 
tlcs coming into play, the ditferent ingredients, ilho the dancers In a certain 
coquettish walti, torsook eutli other for new comors; thus the stearic and 
the oleic acids waltzed oif with the lime, leavinj; the glycerine by iliaclf. No 
looner, however, was this arrangement completed, than it was broken up by 
the Introduction of strong sulphuric acid, which in its turn waltzed away 
with the lime, leaving the fe-t acida free. This was an expensive process, 
however, inasmuch as, indepondenlly of the cost of the lime and sulphuric 
acid, the stearic acid obtained was comparatively small In quantity, and the 
whole of the glycerine was n-astcd. The next stop in the process is known 
as the sulphiuic acid saponification, the fat acids belni; exposed to sulphuric 
acid, at a temperature of 350' Fahrenheit. By this process, the glycerine i» 
decomposed, the fats are chanjted into a dai*, hard, pitchy mass, the result 
of the charring of the glycerine and coloring matters, its final purification 
being effected in a still, from which the nir is excluded hy the pressure of 
superheated steam. In 1S54, this process was brought to its present perfect 
Btate, by passing this superheated steam directly into the neutral fat, by 
which means it was resolved Into glycerine and fat acids, the glycerine dis- 
tilling over 1q company, but n9 longer combined with them. This was an 
immense atep gained, inasmuch as the glycerine, thus for the first time 
obtained pure, and in lagre quanlities, waa raised (torn being a mei« refuse 
product which the candle-maker made every effort to destroy, into a most 
important body, of great use in medicine and the arts; indeed, like gutta- 
percha, or vulcanised India-rubber, it Is no doubt destined to play a great 
part in the affairs of the world, and Is far more valuable than Its companion 
bodies, the stearic and oleic acida. We may here mention that It is the 
presence of this very glycerine in the old mould-candle, and In the still exist' 
Ing "dip," which provinces the insufferable smell of the candle-snuff. A 
candle, when blown out, exposes the smonldering wick to the action of the 
atmosphere, and the glycerine diatills away In the smoke. Yet heie we see 
as much as six tons distilling at one time, in one room, without the slixhlcsl 
tmell, in consequence of the process taking place In a vacuum. Imagine, 
good reader, what would be your sensations snllRng at six tons of the 
concentrated essence of candle-snuff! 

The two odds, the hani stearic and the fluent oleic, have still to be sepa- 
rated, as it is only the former which is, fh>m its high melting point, calcu- 
lated to form the true candle material. The cooled fnts, forming a thick, 
lard-like substance, having been cut in appropriate slices by means of a 
revolving cutter, are then, by an ingenious labor-saving apparatus, spread 
upon the surfaces of rocoa-nnl mats, which are taken away In trucks lo the 
press-room. In the press-room these piles are sulgected lo hydmnlir pi-es- 
Bure, which slowly squee^s out the oleic acid, leaving the stearic ncld behind. 
In the form of thin, hard, white cakes. These are remclted. The arrange- 
ment b/ which the melting process Is carried on is novel In the e: 
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Inio each vat a long coil of pipe dcpeiids, which admits into llie fatty mass 
a lilssiaj: tongue a( stenm, which qtilckly liquefies it. 

The Btcaricoil, or candle-making material, of the cocoa-nut, Is CKtntctcd 
eiraply l>y pressure, no disilllntion or addificfltion bcfnK required. Tlie well- 
knoirn " coni]K>nite candlcH" of this form ore made from a eomblualion of 
this oil at low meltin;; point and the hard slearlc acid of tie pnlra oil, their 
relative proportions raryin<; according to the varying condition of the prico 
of each In the market. We have yet to speak of the prodnction of c.inillo 
material from the novel substance petrolcam, a natural product of Iho kln;;- 
ilom of Burmah, wlicreit wells up from Ihe ground, like naphtha, to which it 
boars a very striking resemblance. It is n mineral subsiance, composed of a 
nnmber of bydro-carbons, varying in specific gravity and boiling points. 
The preparation of this dark-orange-coiorcd liquid is condnctcd simply by 
distill alioii ; a number of very different products comin;; over at difiurent 
tempcnilures, ranginj; fVom t60^ to 630^ Fahrenheit. The first product to 
distil is the extraordinary liquid termed shi^rwoodole, a dcterj>:ent vi;ry simi- 
lar to benzine coltas, the well-known glove-cleaner, removing grease-stains 
like that liquid, but without leaving any smell behind, A very beautifol 
lamp-oil, termed Beimontine oil. Is Ihe next prodnct. This oil burns with a 
brilliant light, and, as it contains no acidifying principle, it never corrodes, 
like other oils, the metal work of the lamps. The two next products are 
light and heavy litbiicating oils, used for lubricating spindles, at a much 
ehcnpcr rate than the onllnarr oils now in dsq. The last product to distil Is 
termed Beimontine, a new, solid sabstance, of a most beautiful trunsluceut 
white, somewhat resembling spermaceti, and forming a candle of a most 
elegant appearance, very similar to the paraffino lately distilled ftx>m peat. 

The candle-making material being now fit for moulding, let ns Introduco 
the reader to this department of the manufactory. A room, 127 by 101 feet, 
ia fitted up, throughout its entire extent, with parallel benches, running fhtra 
one end of the department to the other. In these benches, ranged close to- 
gether in a perpendicular direction, are the candie-moalds, which, viewed 
from above, their open mootlis present the appearance of avast honeycomb, 
eommens urate with thesiieof the room Itself. Along the top of each bench, 
101 fbet in length, there runs a railway, and working on this railway is what 
may be termed a candle locomotive, — a large car, running on wheels, con- 
taining hot candle materhtL The wicks having been adjusted truly in the 
long axis of tlio mould, the locomotive now advances, and deposits in each 
line of moulds exactly enough material to (1)1 them, proceeding legularly 
from one end of the bench to the other, setting down at difi*erent stations its 
complement of passengers. After a sufficient time has elapsed Co allow ibcm 
to cool, preparations are made to withdraw them (Vom their moulds. This is 
done in the most ingenious manner: in an apartment close at hand, an Iron 
boiler of great thickness is filled with highly compressed air, by means of 
a pump worked by a steam-engine; pipes from this powerful motive com- 
municate with every distinct candlo-mould, and convey to It a pressure of 
air equal to 45 pounds to the square inch, about the surface of the diameter 
of a candle. These candie-moalds and Ibo air-pump constitute an immense 
air-gun, containing thousands of barrels, each barrel loaded with a candle. 
The turning of a cock, by boys in attendance, lets off these guns, and ejects 
the candles with a slight hissing noise. This fusillade is (ioing on all over 
the room throughout the entire day, and in the course of that lime no less 
than 188,160 candle pr(^ectilea, weighing upwards of fourteen tons, have 
been shot fdrtb. 
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The wkUs of Ihcse candles are made very line, tlie high illuminating power 
of tlio stearic aeid enabling a fine vrielt to give Tor more ll^htlhun thceoarso 
wick of the common " dip." Ajjain, the pmticuinr twist given to iho wick 
when It is plaited, and the wire with whieh It is boand, causes it to projcirt 
fVom Ibo flatnc wbcn baming. Palmer's ctmdle-wieks are CwtEled npon each 
other, the relaxation of the twist as It boms answering the same end, — tlio 
projection of the bamlng eotton throagh the flame and into the air, wliich 
Immediately oxidizes it, or cbuscb U to cmmlJlc away, thus obviating llio 
necessitj' of snuMng;. Here we Ece an extraordinary example of tlie manner 
in which a very simple improvement will sometimes Interfere with a very 
large trade, — the simple plaiting of a wick doing away with one of the most 
extensive branches of hardware In Birmingham and ShefHcld. 

The candles are sent forth into the market in pound pockets, packed in 
highly omamenlfll boxes. The manufacture of these boxes is not the least 
interestlnf; part of the manufactory. In conseqaenee of the duty on paper, 
it was neeessary to look about for some cheap snbstitute, and deal was finally 
adopted. A plank 1 foot wide by 4 long, is planed into no less than 140 
shavings of that size; these are pasted on one side with a very Ihin straw 
paper, so as to form Che hinges for the sides. They are cut out by a machine 
tothorequiredsizes, and rapidly made np afterwards by hand, the cost being 
truly insignificant. For the manufacture of the night-light cases, liio shav- 
ings are rolled into a cylinder, pasted, and then cut off to the required lengths 
In a hand-lathe.— Ono! a Week. 

CUTTIKG FILES BY MACHINERY. 

At a recent meeting of the Institution of Mechanical EnRlnccrs, I-ondon, 
a machine for cutting flies, the invention of SI. Bemot, of Paris, was exhib- 
ited and described by Mr. Greenwood, of Leeds. 

He said the chisels could cut five times as many flies as by hand, wItliouC 
being resharpcncd. Tlie teeth cut on the files were raised with perfect regu- 
larity, and were l\iily better than those made on hand-made flies. Twelve of 
such machines are now in operation at Douai, Franco, one in Bmssels, Bel- 
gium; and the relative cost for cutting flics by them was eight cents per 
doien; by hand, Bixty-fbur cents. Mr. Greaves, who was present, said he 
had been engaged in file-cutting for twenty-five years, and he could stato 
that this machine could cut as good files as those mode hy hand, if i^wcro 
well attended. It was also stated that various such machines had been tried 
both in America and England, none of whieh had been so successful as tho 
one of M. Bemot. In most of the machines heretofore made, tho idea elim- 
inated in them was an iron hand holding a cbisel, and an iron hammer 
striking blows on It. The vibration of the chisel, by this mode, caused 
fnegalarity in the leeth. In the new machine, the blow is given by the 
pressure of a flat steel spring pressing npon the top of a vertical slide, at tho 
lower end of which the chisel is firmly fixed. This slide is octuatod by a 
cam, whieh makes about a thousand revolutions per minule, and obviates 
all irregular vibrations. 

BEAUCIlli'S UACHINE FOR MAMDFACTOKING CIGARS. 
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endlcBS bands, which mn in opposite directions. Two jiairs of thcso cndlcsa 
bands itrc prepared, one for rolling togctlier tho IDlini; of the cii;ar, and the 
other for winding the wrapper. The ft'aine of tbo upper band is hang on 
hinges nl ono aide, so thut <[ ma; be turned open. The operator gathers a 
bundle of pieces of tobaCco-lenf, previously cat of the proper length, nnd 
places thcni upon the lower band, with a smooth piece of leaf loosely around 
thorn. He then presses down Ihe frame of the upper band, bringing it into 
tiicar with Ihc lower band, where it Is held by a latch. He then throws the 
two bunds into gear with the driTing machinery, and the bundle of tobacco 
is rapidly rolled by the two bands tffitween which it Is pressed, which run in 
opposite directions. The effect of this operation is to press the bundle to- 
Cether and sufllcjently lighten the inner wrapper about it. Ttio apparatas 
tbr windlnjc the wrappers is provided at one end witli a hollow metallic cone, 
partly formed with a revolving roller, for finishing the pointed end of the 
cigars, and giving a twist to Ihe wrapper whicli prevents it from unwinding. 
The upper band of this apparatus being turned open, llio wrapiier, pre- 
viously cut of Ihe proper renlform shape, is placed with one end upon the 
lower band near Its end, and the filling, prepared as tielbro descrihcd, is 
then laid upon It, and the opparatus is closed and thrown into gear with the 
driving maehlncry. Ttic two endless bauds, running; in opposite directions, 
roll the cigar between them, and as the wrapper is held at an angle by tlio 
operator. It is drawn in and wrapped around the filling, forming the cigar. 
The rotary motion is continued until the pointed end of Ihe cigar la rubbed 
smooth, and handsomely flnlshad by Its revolutions in the metallic cone. 
The upper band now being turned open, the eigar is taken out and the 
square end cut off, when it is ready for market. — Scientific Americaa. 

The clock recently constructed by Mr. Dent, of Lonilon, for the new House 
or Parliament, Westminster, London, Is one of the most complete and ac- 
enrate pieces of workmanship ever put together. When in its place, Ihe 
clock will report itself to Greenwich every day by a galvanic action at tho 
striking of some given hour, and when once fairly going and re^ulMed, it 
will not require altering to the extent of a second per week. It has been 
erroneously stated that tho dial-faces of this clock are tho largest in the 
world. This is not tho case, as they are considerably less than one which 
exist* at Mechlin, in Belgium. But then the Westminster has four diai- 
platcs, and in this respect it stands at the head of all other clocks ; for no 
other one in existence has to work four dials, 231 feet wide, for eight and a 
half days. Tho hands of tho Westminster clock weigh each about '2 cwt., 
and at thirty seconds, or half minate, the ponderous minute-hand moves 7 
inches on the eh^^m(ferc^ce of the dials; but the movement will be gradual, 
instead of a sudden jerk, the momentum being checked by what is known 
as the " gravity escapement." The frame of the check is 15! ffeet lonR, 4 
fi«t 7 Inches wide, and 19 deep. The whole of tho mechanism of the clock 
weighs nearly 4 tons; but motion is given to the whole by the action of a 
small spring, weighing one-sixth of an ounce. The pendulum weighs 
cwt.; but, 60 accurate are all tho adjustments, that when it Is required to 
regnlHto the clock, llie addition or removal of a piece of metal weighing one 
ounce will accelerate or retard It at the rate of a second per day. The wind- 
ing up of this clock is a matter of no small Importance, InMmacll as the 
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weight to be lifted will not be leas, including friction, thsn from three to 
foar tons; and Che time required for the openttlon will be at lessC tlve 
houTB. The expense, therefore, If done by hand, wiJI be a confllderable 
item. The use of a small steam-engine has been suggested. 

GLAZED WATEBPROOP CLOTO. 

A patent has lately been token out in England for making waterproof 
glazed cloth, to Imitate leather, by the following process: About three 
ounces each of litharge, brown nniber and hydro-protoxide of mBuganese, 
are subjected slowly (o a boiling action in one gallon of llneeed oil, for 
about tbrcc hours. It is now spread over the surface of twilled cotton cloth 
laid on a table, with a sponge, and (hen hung up in a warm room to dry. 
After this, it Is snljeeted to a second coat of the same oil vamish, rendered 
black with lampblack. A smalt scraper la employed lo put on the second 
coat, as it Is a little thicker than tbe Srst. tf tbo vamisb is desired to dry 
qaick. It la thinned with turpentine. When tbe aecond coat is dry, the cloth 
Is polished with pnmice stone and water, to render its suiftce smooth and 
close. Several coats of this vamish are put on in a similar manner, each 
being dried before the other is applied. The finishing, or top vamiah, la 
made of linseed oil boiled with umber, litharge ond Prussian biao, thinned 
with turpentine. The finishing operation la running the cloth between two 
engraved melaJ rollers. 

iuPBOTEia:in' in uusical ihstruuents. 

A patent boa lately been taken out in England, by J. Robertson, for an 
Invention which relMos to a moat simple method of increasing the volume 
and richness of tone of musical Instruments. As applied to violins or simi- 
lar stringed instruments, the sounding-board is made somewhat thicker than 
those in common use, and the inside ia deeply grooved, longitudinally, in 
parallel lines. The grooving operation removes the white fibrelesa wood, 
leaving the more fibrous portion standing. The back of the instrument 
may also bo grooved; but the sounding-board is the most essential feature 
of the imprbvement. The sounding-boards, and their sopports, of plimo- 
fortes may be grooved In a similar manner, and with good results. Tbe 
grooves leave the spaces of wood between them in such relative positions, 
that an increased resonant vibratory action ia thereby caused, which thus 
greatly improvea the tone of the instrument. — Snendl/jcjlmerican. 

ENGEAVING OF ROLLERS FOB CALICO-PBINTING. 

A Providence correspondent of the Bosion Journal siatea that a mechani- 
cal arrangement has been invented by Mr. Milton Whipple, and Improved 
by Mr. Thomaa Hope, of Providence, by which the engraving of roliera 
used in printing calicos and delaines can be accomplished " in oiic-quorler 
the lime formerly employed, and a great reduction of tabor and expense. 
The surface of the copper rollers are covered with three coats of asphaltam 
paint liefore being placed on the mnchlne. The mechanism ia so arranged 
that upon tracing an Index figure, which on^ rcqulrea one person to attend 
upon the sketch or pottem to be engraved, it forma n, connection with several 
diamond points placed above tbo roller, and causes them to move in the 
lame manner with the index. They thus Bcrslch the lines of Uie pattern 
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thronKli "i« thin covering of asplialt upon (lie topper Burfaco. When com- 
pleted, the rollers are placed in diiuie acid, which etches inio tlio copper 
wbere the paint has been removed, and (bus accompliehes the engraving." 

NOVEL COAL SIFTEB. 

A novel sifter, only requiring the reftise from the grate or stove to he 
poarod into a hopper, when it does its own lifting by gravity, is constructed 
■with an inverted cone ac the bottom, and a direct one over it, both being 
made of woven wire, and forming the screen. Tiiese are sormounted with 
a boppei, Into which the coal and ashes are poured, when they fall upon 
the apex of tlie cone, slide down its pcriplicry, discharge round the inside 
base of the inverted cone, and so on, the ashes faQing through an orifice at 
its lowest point. The screens are so arranged as lo tie easily removed and 
cleared, should they become clogged. It might be applied by farmers to 
assorting such seeds, fruits, polaloes, etc., as are round enough to roll over 
the cones. For coals It must be of great value, should it not choke too often 
by fllUng the meshes with irregular pieces. — W. Y. Trifcun*. 

IMPKOVEMEKT IN THE MANUFACTURE OF STARCH FROM COBS. 

H. Watt, of London, has obtained a patent for making starch from Indian 
com In the following manner: He steeps the com in water ranijing in tem- 
perature from 70' to 140° Fah., for al>out a week — changing tho water at 
least once in every twenty-four hours. A certain amount of add fermenta- 
tion is thus produced, cau.sing the starch and refuse of the com lo t>e easily 
separated afterwords. The swollen com is ground in a current of clean soft 
water, and the pulp passed through sieves, with the water, liilo vats. In 
these tho slarch gradually settles to Ihe bottom ; the clear water is (hen mn 
oir by a tap, aiid the starch gathered and dried In a proper apartment for 
tlie purpose. 

FLEXIBLE ITORV. 

According to the process of Goislcr, in Switzerland, articles of ivory are 
placed In a solution of phosphoric acid of I'lSO speclllc gravity, and left 
there until they assume a transparent aspect. After this, they are taken 
from the add, washed off in water, and dried with soft linen dolb. The 
articles are now as soft as thick leather; they become hard in the open air, 
and when placed in warm water they assume Iheir former softness. 

The application of such ivoiy for nipples of nursing-bottles, or for covers 
of sore breasts, and for similar articles, is of importance. The change evi- 
dently consists in a solution of a portion of the lime, producing a compo- 
sition conl^ning a smaller percentage of lime than ivory. 

ON THE OXIDATION OF IRON. 

At a late meeting of the Manchester Philosophical Society, H, M. Ormerod 
produced two specimens of iron used in buildings, which have become so 
oxidi^^ 03 to injure the structures in which they had been used. An iron 
cramp, taken ftom a batlress of Iho Manchester Parish Church, had become 
treble lis own thickness by mst, and had thus split Ihe building In tho cen- 
tre, and lifted about twelve ftet of the wall. It was inserted about ninety 
Tears ago. The other piece of iron was a small wedge, taken trtym the 
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steeple of St, Mary's Church; it was three-eighths of an Inch thick origi- 
nally, bat bad ini^rcBscd to seven-eighths of an Inch with ihe rust. There 
were several wedges used, and these had lifted the slonea which they were 
meant to keep In their places, and some of them had even been split by the 
slow but certain force of mat expansion. The steeple waa erected in 1756, 
and the upper part had become so miaous by these wedges, that It bad to 
be taken down by the city surveyor. 

Dealruclive Action of Oxides of Iron on Woad. — 'H. Kuhlraann, at a recent 
meeting of the French Academy, drew attention to the decay of the wood 
of ships in the places adjoining iron oails and bolts; while no such decay 
took place where wooden or copper bolts were employed. His observations 
were made on ships at Dunkirk. For the purpose of explaining thcsa fiicts, 
he had institoted nnmerous experiments on the action of sesqui-oxide of 
iron on various vegetable products, the resnlts of which appear to prove 
that the sesqui-oxide brinies the oxygen of the atmosphere into contact 
with the or$(anic matter of the wood, and thus hastens its destruction. The 
oxide becomes, in some degree, a kind of reservoir of oxygen, fillinR itself 
at the expense of the air, and emptying itself to support the combustion 
of combastible bodies. To avoid tills injury to the wood of ships, the nailg 
etc. should either bo coated with zinc, or made of copper. 

ON THE STBENGTH OF lEOH AND STEEL. 
At the meeting of the British Assoelation for 1S33, Prof. Maeqaom gave 
an abstract of a set of experiments conducted by Rotrert Napier and Son, 
(iho eminent engineers) of Glasgow, to test the strength of iron and steel 
bars and plates. The following are the most Important resuits arrived 
at, arranged In a tabular form, — (he weights in each cose being applied 
gradually. 

Table A — Ibok Babb. Tablb B — Ibob Platm. 



Yorkshire, strongest, Sa,8B6Yortshire, strongest crosswise, 60,615 

" weaiieBt, 60,075 " weakest, " 48,221 

" forged, 68,892] Tadlu C — Stkel Biaa. 

StnfftiTdslilre,atrongeeC, .62,t!31 Steel for tooU, riiele, elo., 

weakest, 66,7151 " Btrongeel, 132,909 

West of ScollBDil, strongest, 6i,79G| " weakest, 101,151 

" weakest, (S,85G Steel for otber porposed, 

Sweden, strongest; 4S.233 " strongeei, 92,015 

" weakest, 47,866 " weakest, 71,486 

Russia, strongest, 66,S05 Tablb D— Sisbl Plates. 

" weakest, 49,66* Strongest lengthwise, 94,288 

Table B — IitOH PLATBa. Weakest lenglliwiee, T6.C9* 

Yorkshire, strongest Jengbthwise, 56.006 Strongest orosswise, 80.308 

" wesiteet, 62,000 1 Wenkest crOKsivise, .'. 69,082 

Note. —The strongest length-lse is the weakest crosswise, and mce verxt. 

ON THE USE OF FINE AS AN OENAMEKTAL WOOD. 

In Ihe royal palace at Potsdam there is a snito of apartments, the whole 

wood-work of which, as well as the standing fnrnirarc, consists of yellow 

deal, not painted, bnt polished, nnd exhibiting tho natural cokir and grain 
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of the wood. Id En{;land eomo pm^rcss has been mode Cowards tho intro- 
duction of this system in lieu of tlie coarse imitative etforts of the painter 
and grainer. London fumiluro dealera manufneture beilroom furniture in 
yellow pine, FreneU polished, for which they find a ready siilo, the prefer- 
ence it receives bein;; due to its beauly only, and not its cheapness ; for rhe 
necessity of using in it only the cholecst timber, fi-ee from knota and l>!ein- 
ishes of bU kinds, makes the price nearly as high as^that of mahogany. 

KECOVEEING WOOL FROM WORM FABRICS. 

A patent has been taken out in England, by R, Bell, for recoverinB wool 
fyom old worn-out clothes, composed of cotton and wool, such as delaines. 
The patentee takes murialo of manganese, such as is ordinarily obtained as 
a residuum in the manufacture of bleach ing-powder; the rags to be treated 
are then steeped in a solution of this, which entirely decomposes the vegeia^ 
ble or cotton portions, and leaves the woollen fibres nnii^nred. The liquor 
is then strained through a sieve that retains the wool, which is afterwards 
washed, dried, and may be used for shoddy or other purposes in making 
new goods ont of old materials, Just as new paper is made out of old rags. 
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ATMOSFHEEIC ELECTBICITT. — BY JAMES P. ESPT. 

It Una not yet boon nscertained by elcctricianfl, so fur na I know, wliat Is 
the cause of atmospheric electricity; those, however, who have studied my 
theory of storms, and agree with me (hat there is an upraoving current of 
air in the centre of all storms, kept up by constant evoiution of latent cnloric, 
OS the vapor condenses by the eold of diminished pressure as the air ascends 
with its vapor in it. will agree with me that it follows as a corollnr> from tho 
following experiments, that electricity must bo generated simply h\ the up- 
moving current of air troia the surface of tho earth, especially if it be . 
violent enongh, as it frequently is, lo carry up drops of rain witli it 10 a 
great hei{;ht. 

It is well known that ol! bodies, as Dr. Alet Palagi, of Bolosno, sai s m 
their natural state, give signs of positive electricity, when sipnralin,- from 
the soil, nnd of negative, when approaehlnff It In the twcntj third lolumo 
of Qemea Archives of Sdetux, pp. 28G and 2Si It is stated that ■Volplcclil 
caused a ball of metal to revolve on a horizontal axis of glass, at a distanco 
ffom that axis one metre and a half, and connected by means of a eoppi.r 
ribbon with a Volla's condenser, — during a deml-revolutJon ascondinj, de- 
taching it when descending, — and in four deml-rcvolutions ho collcctcil 
poBllive electricity enongh to make the straws diverge so as to touch the 
interior sides of the electrometer. 

When the connection was made with the ball descending, negative elec- 
tricity was obtained. 

Now, in all storms, especially where floods of rain descend, there are at 
the sides and under those ports of the cloud where floods of rain descend, 
down-moving currents of air; and this will account for the sudden clianso 
of eleetrieity, ftom positiTe to nejsative, so well known to all observers. 
Moreover, as there are thousands of up-raoving currents of air every day, 
nearly all over the earth, this theory will account for tho upper air being 
almost always positively electrified ; ftir a body cannot be removed upwards 
from the surface of tho earth without becoming positively electrified; and, 
vice versa, a body cannot descend towards the surface without becoming 
negatively electrified. It would be well to examine the electric state of tho 
air in the belts of high barometer, whero the air must in general be descend- 
ing, and also In tho annul«s of stoiTns, where the barometer stands above the 
mean [and of course the air must he descending there), 10 see If the electricity 
Is not sometimes negative; and If so, electricity may become a means of 
predicting storms. — Jimr. FraakMn IrMltiUa. 
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ON THE FOESIATION OP FULGUEITES. 

In Juno 1850, n violent thunder-storm occurred at Oldenburg, Gerranny. 
On the Ilaiito Riser, four workmen were on tward a dredj^Ing-boat, occupied 
in deepening the now iKd for the river, when alt at once the lightning scmi'lt 
ihc fhorc close lo them; ihej appeared at the same instant to l>e etniek 
violently on the head with a eott body. Having recovered ftora the shock, 
they perceived smoke rising from a point of the shore; tiicy ran to the place, 
and in tho burnt grass they discovwed, about seven yards from the water, 
two holes near one another, and thch: edj^os surrounded with a whitish sand. 
They dug carefully, and found in each hole a luho, that they were unable to 
extract entire, on account of its fragility; but they followed them as far fu 
tho marshy soil situated under tho sand. These were two fnljturlles, having 
the ordinary appearance, beinp; round and as thin as sheets of paper, per- 
fectly enamelled on the inside, but garnished on the exterior with ((rains of 
sand; there were also, hero and there on the outside, spots of green oxide 
of Iron, of tho color of bottle-glass. The soil was formed of alwiut three 
inches of vegetable earth on the surface, then came twenty inches of white 
sand, and lastly the boggy earth. The fulgurile began and ended at tho 
superior and inferior surfaces of the bed of sand. The principal Augmoats 
have been phicod in the museum of Oldenburg. 

NEW ELECTRIC LIGHT. 
Gallgnaoi's Measenger thus de3cril>os a new apparatus for producing an 
electric light, recently CKhibiled fa Paris : " The principle on which It is eon- 
Btiucled is electro-magnetism ; that is, the property wliich electricity has, un- 
der certain circumstances, of producing magnetism Inversely and conversely. 
Suppose a wire, many yards in length, and covered with silk, lo be coiled 
round'a hollow cylinder, and lot a magnetic bar of stect fit like a core in 
the hollow; then, each time the core is introdocod into the cylinder, an 
electric current passes through (he wire; and though of short duration, lis 
intensity is proportional to the length of the coil. Again, each time tho 
core is taken out, another electric current Is produced In an inverse direction; 
so that by constantly inserting and drawing out the core, an indefinite num- 
ber of electric currents may bo obtained. If the core, instead of being a 
magnetic steel bar, consists of a, bar of unmognetizcd iron, and an electric 
current bo made to pass through tho coil of wire, then an equally singular 
effect is obtained; the iron core becomes so highly magnetized, that it will 
raise heavy bars of iron, and the altractioQ is so great that it requires a 
strong man lo wrench the bar from the magnetized core. The effoci, how- 
ever, ceases as soon as the electric current is Interrupted. It is clear, rmm 
this, that it is mneh easier to obtain a permanent effect hy ma^etlzing and 
nnmagnelizing in this way, than by alternately inserting and withdrawing 
out a steel magnet, as In the former method. And the only difltcutty that 
remains Is to give the apparatus a convenient meehnnical arrangement. 
This is done as follows ; suppose a hexagonal frame placed horizontally on 
legs, liiie a table. At each of the angles let there be one of the eloctra- 
magnets. or cylinders of induction, with wire coiled round, as above described, 
and supported by an Inner fhime, so that tho whole may have the appear- 
ance of a horizontal wheel, with electro-magnets for spokes; only tho nave 
is supplied by a hollow frame. In this hollow there iits a dram, revolving 
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which, ii 

said, il ia emy to nnderetand, that whenever one 
n electra-raa)£net, it is anracteil lalemlly an«l it 
comes in front of it, when the action of the electro-magnet ceases; bnt at 
that Instant the atlrncCive power of the next clectro-tnagnot commences, and 
BO on. Now, as each of the bore thus receive six impulses in one rcvolulion, 
and as (here are ei)>ht bars, the Dombcr of Impalses received in all hy the 
revolving drum is forty-eight, which impulses occurring in a few seconds, 
produce. In point Of fact, a continuous motion. Now, if the place of (he 
spokoa l>e occupied, not by cylinders of induction, but by magnetized Iron 
burs, the cylinders being fixed on Che revolving drum, and their hollows 
filled with cores of nnmagnetized soft Iron; then each time a cylinder cornea 
in front of a magnet, the softlron becomes mojntetized, and generates a 
current in the coil, which ceases as soon as the cylinder changes ita place. 
Now, aa the motion la continuous, and the rovoiution rapid, eoch ceasing 
current is replaced by another, and so on, ad infinllinn. These currents are 
concenfrateit into a common conductor, and by this means an amount of 
electricity is obtained which will melt on iron wire three yarda lonp and 
one-fourth of a line In diameter. An appaniiua, consisting of thirty-two 
cylinders and twenty-seven magnets, and made to revolve two hundred and 
thlrty-ei^IiC times in a minute, produced a pefmanenC and rcgalar light, 
eqnal to that of two hundred ond thirty tapers. Such, indeed, was the in- 
tensity of the light produced, that a lighted candle being held against a 
white wait, not only the shadow of tlie candle, but the shadow of the flame, 
was projected on the wall by the electric light. The cost at which a light of 
this intensity Is produced, is stated not to exceed fifteen centimes per liuur, 
for Ciicli apparatus." 

CUEIOUS ACTIOK OF ATMOSFHERIC ELECTEICm. 
In front of the Bibliothbqnc Impfrinle, at Paris, there exists an open spare 
upon which the Opcra-hoase formerly stood. The place is ornamented with 
a bronze ibuntain, which has been coaled with copper by the electrotype 
process. The operation was carried on in a workshop built for the purpose, 
at Che neighboilng village of Aatenil. While the upper basin, from which 
the water flows, through sixteen tigers' mouths was in the bath of sulphate of 
copper, a violent thunder storm bnrst over Paris, and the lightning fell close to 
the workshop In qneation. Immediately aflcr (he storm had subsided, M. 
Ondry had the copper solution poured off, In order to examine the vase, 
and to assure himself that the electric fluid had not deranged the deposit: he 
was extremely surprised to discover that Iho copper had been deposited on the 
tigers' heads iu streaks or lines about the twcnty-flfth of an inch in height, 
separated by equal intervals, and so happily arranged that they form a veri- 
table tiger's skin, covered with hair, fn aa perftect a manner as If they had 
been prodnccd by the hands of askilftil engraver. This curious effect of the 
electric fluid has accordingly been allowed (o remain, and the result is a great 
addition to the expressive character of the work. 

EFFECT OF FKE8SUEE ON ELECTRIC COSDUCTIVrTY. 

Prof. Wartmann, of Geneva, Swilzerland, has recently made a series of 
highly interesting experiments on the cfl'ect of pressure on (he electric c< 
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ductibility In metallic wires. The method which ho adopted In bia experi- 
ments Is thm known an the electrical briJ^. The current of a Bunsen's 
batioiy of six large cells was divided between the wire to be tested (a very 
folt copper wire, 005 of an Inch In diameter, covered with gutta-percha) and 
another conductor, both bclnj; covered with a delicate RuhmhortTs galvano- 
meter, BO that the needle remained on the zero point. All contacts were 
made Invariable by eoldcrings. No sensible effect being determined b; the 
prcasuro of nine atmospheres in a pleromcter, a presa was ngcd to produce 
compressions superior to four hundred atmospheres, consequently (pvfitcr 
than that experienced by an electric wire immersed in the ocean at a depth 
of 12,420 feet. Tbo wire, besides lis ordinary coating, was further protected 
by two coverings of thick gutta-percha placed between (bo steel plates which 
held It. The experiments have shown : 1. That a pressure of thirty atmos- 
pheres diminishes the eleclrlcal conducting flower of a copper wire. 2. That 
the effect Increases with the pressure. 3. That the diminution is the same 
toT each compression, as long as the latter Is constant. 4. That the primitive 
conducting power is exactly restored when the pressure vanishes aitogether. 

OH TBE CHEMICAL EFFECTS OF ELECTRIC DISCHARGES. 

Pliicker has published, In successive parts, the results of an elaborate and 
very interesting investigation of electric discharges In tubes containing rarc- 
flcd cases. For the details wc must refer to the original papers, which do 
not admit of eondensation.and content ourselves with giving, in the author's 
own words, the results, which arc most interesting to chemists. 

1. Certain gases (oxygen, chlorine, bromine and vapor of iodine) combine 
more or less slowly with the platinum of ■the negnilvo electrode, and the 
resulting compounds are deposited upon the surrounding sides of the glass 
tube. When the gases are pare, we approximate in this maimer to a perfect 

2. Gnses which are composed of twosimplegasesfvapor of water, ammo- 
nia, protoxide of nitrogen, deutoxide of nitrogen, nitrous acid), are Imme- 
diately separated into their components, and then remain unchanged. If llicy 
do not (ns ammonia) unite with the platinum. If one of the gases be oxy- 
gen (as in steam and the different oxides of nitrogen), this gradually dlsap- 
penrs, and only the other gas remains. 

3. When the gases arc composed of oxygen and a solid simple substance, 
complete decomposition by the current takes place but slowly, the oxygen 
KOin^ lo tbo platinum of the negative electrode {sulphurous acid, carbonic 
add]. Carbonic acid at first splits instantly into the lower gaseous oxide and 
Into frco oxygen, which combines gradually witli the platlnnm. Carbonic 
oxide gas Is then; lowly decomposed by the combination of its oxygen with 
the negative electrode. The results above mentioned were obtained by 
means of the so-called Geisiiler's tubes, which are simply glass tubes of va- 
rious forms, containing ntrcRed gases, and provided with platinum wires 
fused into the glass. The electric currents were partly derived from the 
electric machine, and partly from RuhmkorfTa apparatns. Finally, the ra- 
snl hem eli-cs are directly deduced from the prismatic nnal>"sl3 of the light 
of ho mpo and compound gases, the spectrum obtained being simple, or 
compo e 1 of two distinct and superposed spectra, according as the discbai^ 
passes h o irh a simple gas or a luixtnre of two. — Pii<^, Ann., cv.tn. — 
S It man i Joimal. 
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In a paper on tbe alM)VO subject read bcrorc the American Association, at 
Springfield, 1859, by Prof. B. Silliman, Jr., the author stated that, in June 
!858, a tliandcr-bolt fell on the spire (557 feet hlj-h) of a church in New 
ILiven, and was conducted by a rod to a point less tlian 25 feel fVoni the 
pround. Hero, owing to an impcrftct nrranKoment of the rod, it passed 
through a brick wall 50 inches thick, to a gas-plpc on the wall opposite. By 
the new channel thus forcibly gained, the discharge was conducted to tlio 
main pipes of distribution, and no farther Immediate offocle were seen. Soon 
afterwards, however, the escape of gas on the street in front of the churcli 
was noticed, as well by the odor as by the death or the Bickly condition of the 
siiade-lrccs lining tbe street. Upon opening the ground, It was found to bo 
saturated with gas, and every joint iu the whole lenj^h of the street, some 
forty iu number, was discovered to be Icukint; profusely. The inference 
seemed unavoidable that the leakage was occasioned by the electrical Uis- 

Duriug the last week of July 1809, another very energetic discharge fell 
upon a hoHSe in George Street, New Haven, which was sapplied with gas, 
and while but httle Injury was done to the dwelling, and none at all lo its 
inhabitants, the gas mains in the whole street, to the number of over sixty 
Joints, were found to be leaking profusely. In June of this year, the new 
church spire struck in 18S6, was again the subject of a second accident of 
this sort; tbe wall of brick was again peifomicd near the same place, and in 
the same manner as last year, with the additional circumstance that the gas- 
pipe In the church was fused or burnt olT at the point of contact of tbe 
escaping discharge, and the gas being thus set on fire. In its turn set Are to 
the wall casing Ijehind which it ran. But either because the violence of the 
discharge was less (ban last year, or because a portion of it found a biteral 
escape, there was no effect produced in disturbing the Joints of the street 

This effect Prof. Silliman thought was plainly to be referred to the sudden 
expansion of the gas in the main, at the point of electrical discharge. Not- 
withstanding the enormous extent of the metallic circuit, — over 20 miles of 
pipe from 3 to 13 inches in diameter — all buried In moist earth, the restora- 
tion of electrical equilibrinra could not bo so accomplished without Ibis 
hitherto unobserved effect of expansion on the gas in the mains. 

Prof. Henry remarked, that the introduction of gas-pipes into our houses 
hrougiit a new source of danger to human life from electrical discharges. 
Tbe rod sliould not merely terminate in tbe earth, but he had been in the 
habit of recommending that It be placed in connection with the water or gas- 
pipes. 

DAMAGE BT LIGHTNING AT SEA. 

Sir W. Snow Harris, under the direction of the House of Commons, has 
published a, list of tbe ships of the Royal Navy damaged by lightning be- 
tween the years 1790 and 1S40, The list, although not complete, embraces 
no less than 280 cases, tbe particulars of which are full and reliable. Theso 
cases include 106 ships of the line, 70 fi'igntes. 80 sloops and brigs, 2 schoon- 
ers, 7 cutters, 6 bulks, 5 ships in oidinaiy, 5 steamers, two of which wei« 
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Iron; so Ihat every variety of vesaol hus been eabjccted (o lightninf. In 
these 280 coses, there were dnmaBed or destroyed, at least 185 lower masts, 
of which 13-'i, or nearly three-fourths, were lower masts of Mnc-of-battle frig- 
ates. Not less than 100 were completely mined as masts; 180 lop-masls were 
milled or damaged; more than two-thirds thereof belonging to ships of the 
line and fVlgates, and about 190 top-gallant masts were destroyed. In iiddN 
tlon to this amoant of damage, larf^ qaantitios of rig^fing, sails, and oilier 
etores, were cither dama^^ or destroyed. In almnt one.«tg|]th of tbcSSD 
cases, the ships were set on Rra by the Ht^htiling, either in the masts, or in 
thesaiisor riKSingi and In some instanees the ships wore severely damaged 
In the hull. The total loss on these S80 cases, in material alone, has been 
estimated at about $700,000. 

e THE UETALS.— 



The following valnes for the conducting power of the metals were deter- 
mined in the Physical Laboratory at Heidelberg, under the dii'eclion Of 
Proltassor KirchholT, by the same method as is described in the Philosi^hical 
Jtlayasiiie, February 1857; 

Silver 103 

Copper, No. B, T743 18-3 

Copper, No. 2, 72-06 22 8 

Gold, KS19 SIS 

Soalum, 37-13 217 

Aluminum, ■ . . 83-76 IBS 

Copper, No. 1, 80 63 M-2 

Zinc 27 39 176 

Magnednm, . . , 26*47 17-0 

CalclDm, 22-14 IC.S 

Cadmium, 2210 138 

PotBBaium, 0)65 20-4 



FDllBdlom, 12-64 

Tin, ll-*6 

riatlonm, 10-63 

Lead 777 

Argeuttu*, 767 

StrontliuB fi-71 

Anllnony, 4-20 

Merenry, 1-63 

Bismuth, I'lB 

Alloy of Bismnlh 33 parts, . . ■ 1 n oc. 

CfS'""""""" ' : : : : 1«» 

Alloy ot Antimony 2 parts, Zinc 1 part, . . 0418 

Graphite, No. 1 0-06S3 

Graphite, No. 2, 0D438 

Gae-coke, 00836 

Graphile, Ko. S, . ...... 0-00336 

Bunsen's Ballety-ooke, 000246 

Tellurium, 0.000777 
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All the motnla wore the same as thoae used for my thermo-electric experi- 
ments, wiih ihc exception of cadminm, which was pnrifiod. The alloys of 
blemii'.ti-antimoTiy, blsmuth-tln, antimony and Kinc, were dclermlned in or- 
der t» ascetlnin whether, us Ihey give with other metala such slron;; ihermo- 
electric carrcnts, they mi»lit be more odvnntageonsly employed for thcrmo- 
elcctiic batteries than those conatmctud of bismuth and antimony. Coppers 
Nos. 1, S, 3, were wiras of commerce. No. 1 contained small quantities of 
load, tin, line, und nickel. Tbe low conducting power of No. 1 b owing, as 
Frof. Bunscn thinks, to n email quantity of suboxide being dissolved op in it. 
Grnphite No. 1 is the so-called pure Ceylon ; So, 3 purified German, and Xo. 
'i a mixture of both. The specimens were purified by Brodle's pntcnt, and 
pressed by Mr. Cartmcli, to whom I nm indebted for the above. The con- 
ducting power fiir j^ns-cokc, ^rnphiic, and Bunscn's botieryK.'oka increases 
by heat from 0' to IW C. ; it increases for each degree l)0<H45, i. c, at 0= C. 
the condacling power •= 100, and between the common temperature and a 
light-red heat about twelve per rent. The following metals were chemically 
pntc : Silver, gold, zinc, cadmium, tin, lead, antimony, quicksilver, bismuth, 
tellurium. Those pressed wore sodium, zinc, magnesium, calcium, cadmium, 
potassium, tin, lead, strontium, antimony, bismuth, tellurium, and the alloys 
of bismuth-antimony and bismuth-tin. The way In which tlicso wires Wci-o 
made is described In the Fhiloiiophic Magazine for Febmary I8J7. — Phil, 
Mag. Vol, XYI., p. 319. 



The following Is a report of an important paper recently read before the 
Eoyal Institution, by Mr. W. R, Grove, F. E. S. : The best mode of exam- 
ining and attempting to explain the electrical discharge, is to compare it 
w'iih its nearest analogue flame, to which one form of the dlschorjre, vis., 
the Toltale arc, has much seeming resemblance. The flame of a common 
candle results, as is well known, fVom the chemical combination of carbon 
and hydrogen with tbe oxygen of tlie nir; end the combustion is most bril- 
liant where the hculed gnses and particles are in proximity to the oxygen. 
It forms a hollow cone, as the oxygen of the air, being consumed or com- 
bined Into water and carbonic acid at the exterior portion, cannot reach the 
Interior; the course of the currents of heated air, and the particuhtr form of 
this hollow cone of flame, are beautifully shown by the refraction It pro- 
duces on a more brilliant light, such as that of the eleeiric lamp; the fiame 
issues from n single nucleus, the wick; and the amount of heat produced is 
dcflnito for a definite amount of ehemicnl combination, 

III the voltaic arc there ore two points or/oct; the polar terminals there 
niiilcrgo a change, but not a consumption equivalent, or nearly so. to the heat 
nnd tight produced; but if the eonsumption of tho zinc, or the quantity of 
it combined with oxygen in the cells of the battery, be compared with the 
amount of heat gcncmied in the arc, plus that in tbe cells of the battery and 
conducting wires, the same amount of total heat will be found to be devel- 
oped as if the same quantity of zinc were simply bnmod in oxygen. 

By subdividing more and more the plates of the voltaic battery, and pro- 
portionally increasing their number, wo gradually increase tlic length and 
diminish the volume of tho are, until at length we arrive, as in the voltaic 
columns of De Luc and Zamboni, at the electric spark. 
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The spark tram a RuhmkoriT coll ttos projected oa a screon li.v tiie electric 
lamp, and the impression contrasted with that of the Hamc of a candle; In 
tbe former, two conea are seen to iseuQ front tbe tenninuls, Insicad of [he 
tingle one of tbe latter, one being more powerful, iind ovcrcoinin;^ or beatino: 
back the other; and this effect is reversed as the direction of (he current Is 
reTersed. 

In oil cases hitherto observed, there is a dispersion or projection of a por- 
tion of tbo terminals; this lakes place in all forms of electric dlsrupilvo 
dlscborge, whatever be the matcriaia of which the terminals are composed. 
In the voltaic arc there is a transmission of matter, principally iVom the 
positive, which Is the more Intensely heated, to the negative terminal; in 
the spark from tho Ruhmkorff coil the dispersion is principally, and in some 
cases appears to be entirely, (tota tbe negative terminal, while this Is now 
the more intensely heated. 

In addition to this, there Is fi;enera!ly, bnt not always, a change produced 
in the medium across which the disch.iri^ passes; com ponnd liquids, vapors, 
and gases are decomposed, and even elementary gases am allotroplcally 
changed. There is also a polar condition of tho electrical discharge, which 
produces the converse chemical effects al each pole — effects described by 
Mr. Grove in a paper in the FhCosophical TramaOiom for 1853. 

Gases offer a powerfnl resistance to the passa$re of Iho discharge, but Ihis 
resistance is diminished as the gases are rareflcd; and a discharge which 
would not pass across n space of half an Inch in air of the ordinary density, 
will pass throu<;h several feet in highly attenuated air. 

In experimenting on tbe passage of the discharge through the vapor of 
phosphorus in ISSl, Mr. Grove observed, for (he first time, tliat the dlschor^ 
was traversed by a number of dark bands, or strlie. At first he was disposed 
to attrlbate this phenomenon to some peculiarity of the medium; but on 
trying good vaaia of other vapors and gases, he found the striie were in all 
cases visible, and seemed to depend on the degree of rarefaction of the gas. 
Uany subsequent experiments have been made by himself and others on (he 
■nlgect, and more particularly by Mr. Gosslot; and theexlent of knowledge 
we have acquired upon this still mysterious phenomena was now discnsscd 
and illustrated. 

In the vapor of phosphorus, tho striso generally exhibit themselves like 
narrow ruled lines, about 0.03 Inch diameter, transverse to the hne of dis- 
charge; but with certain precautions they become wider, and assume a coni- 
col form, somewhat reaemhliug the whalebone snakes made as a (oy for 
children. Mr. Gassiot has used most carefully prepared Torricellian mcua, 
and has also, in conjanclion with Dr. Frantland, obtiuned excellent vacua, 
by filling tubes containing sticks of caustic potass with carbonic acid, ex- 
hausting tbem by the air-pnmp, and allowing the iresidual gas lo be absorbed 
by tbe carbonic acid. 

The following is a summary of tbe effects produced by the electric dis- 
cbars* through these vacua; If the vacuum be equal lo that generally ob- 
tained by an ordinary air-pnmp, no stratifications are perceptible; a diffused 
lambent light fills tbe tube; in a tnbe in which the rarefaction Is carried a 
step further, narrow strlte ara perceptible, like those first described in the 
phosphorus vapor experiment. A step ftarther In rarefaction increases the 
breadth of the bands; next we get the conical, or cap-shaped form; and 
then, the rarefiictlon being still higher, we got a series of luminous cylinders 
of an Inch or so In depth, with narrow divisions between them. Lasdy, with 
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tlie lioflt vacim whirl) Imvo been obtained, there Is neither dfacharge, light, 
nor condnction.* The fact of non-coniluttion by a very good Torricellian 
vacnum was first noticed by Walsh, subseqaenlly carefully experimented on 
by Morgan (Philosophical Transactions, 1785), and BubsequenCly by Davy 
(1833); the lallcrdid not obtain an entire non-coaductlon, but a considerable 
diinlnutlon both or light and conductinic povror. 

From these repealed experiments it may fiiirly be considered as proTed, 
Ihat, in vaeuo, or in media rarefied beyond a certain point, electricity will not 
be condncted, or, mora correctly speaking, transmitted, — an extremely im- 
porlont result in its l>earing on the theories of electricity. 

Tlie gradna! widening of the strata, as the rarefaction proceeds, is In favor 
of the phenomena of stratiflcation being due to mecbauical Impnlses of the 
Httenunced medium, and appears to support the following rationale of the 
phenomenon given by Mr. Grove, who does not advance it as eouclusive, 
but only as an approximation to a theory to be sifted by Outher experi- 
ments. When the battery concoct is broken, tbcre is generated the well- 
known induced curivnt In the secondary wire. In the same direction as the 
original battery current, to which secondary cnrrent tbe brilliant effects of 
the RuhmkodTcoi) ara due; but. In addition to this current in the secondary 
wire, Ibero is also a secondary cunent in the primary wire, flowing In iha 
same direction, the Induction spark, at the moment following the disruptioa 
of contact, completing the circuit of the primary, and thos allowing the 
secondary current to pass. This secondary current in the primary wire pro- 
duces in its turn another secondary, or what may be termed a tertiary, cur- 
rent In the secondary wire, In an opposite direction l6 the secondary current. 
There are thus, almost synchronously, two currents In opposite directions in 
the secondary whre; these, by causint; a conflict, or irregular action on the 
rarefied medium, would give rise to waves or piklsatlous, and might well ac- 
count for the stratified appearance. The experkncntal evidence In favor of 
this view is as follows : When a single break of battery contact is made, by 
drawing a stout copper wire over anotber wire, tbe strise do not invariably 
appear In the raiclied medium through which the current of the secondary 
wire passes. This would be accounted for, on the above theory, by suppos- 
ing that in some cases of disruption tbe induced spark passes across imme- 
diately on disruption, and thns completes the circuit for the secondary cur- 
rent In the primary wire; while In other cases, either IVom want of sufficient 
intensity, or Hum the mode or velocity with which contact is broken, or 
from the oxidation of tbe poinls where contact is broken, there is no in- 
duced spark by which the current can pass. In the former caae there would 
be a tertiary current In the secondary wh-e, and therefore siriie; in tbe latter 
there would be none. 

But the following experiment is more strongly in fivor of the theory. It 
Is obvious that the secondary must be more powerful than the tertiary cur- 
rent. Sow, supposing an obstacle or resistance placed in the secondary 
circuit, which the secondary cnrrent can overcome but lie tertiary cannot, 

•The prodnttion of vacua by corbonio acid, and ihe locreseiac breadth of the 
Btrntiacation? with IncreSFed rnrefuclton, nae cammunicDIeil by Mr. (laEEiot In a 
paper, read to the Roynl Society, January IS, 1869. I incline to ihlnlt that oxy- 
hi'drogeii gax, with potash. mijiM give abetter vacuum than carbonic BCid, Bs the 
last residual pottJnni of the fraa would be filowly combined by the dlschaige, aitd 
the water so formed abaorbed by the potash, .— W, K, U. 
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W6 ought, by the thcoiy, to get no sttite. If nti interraptlon bo made in tha 
scpondiiry current, in ndJition to tliat fonnccl by tlic raroficil medium, nuil 
tliis intcrcaplion be made of the full CKtenl whii'h the epark will paas, lliero 
ore, as a general rule, no strim in the rarefied medlnni, while the aatno 
vneuum tube shoivs the strke well If there be no aaeb break or Intermption. 
The experiment was ehowii by a large yajMiura cylinder (16 Inches by 4) 
of Mr. Gitsslot, and his micrometer-electrometer; this tube Bbowed numer- 
ous broad and perfectly distinct bands when the points of the micrometer 
were in contact; but when they were separated to the fullest extent that 
would allow sparits to pass, not the Eli^htcst symptom of bands or sttis 
wna perccptiblo; the whole cylimJer was filled wiUi a. nnllbrm lambent 
flame. With a spark fVom the prime conductor of (he electrical mnchlnc, 
the BtriiB do not oppoar In tubes which show them well with (ho Ruhniltorff 
coil; occasionally, and In rare instances, striie miy be seen with sparks fiom 
the electrical machine, but not as far, as Mr. Grove has observed, when the 
epark is unquestionably single. All thb is in favor of the theory given 
above; but without regarding that as conclusive, or as proved rationale, it Is 
clearly demonslrated by the above experiments that the Identical vacuum 
tabes which show the etrlie with certain modes of producing the dlsehnr;^, 
do not show ibein with olhor modes, and that ilierefore the striae nro not a 
necessary condition of the discharge Itself la highly attenuated media, but 
depend on the mode of ita prodaction. 

Tho study of tho electrical discharge t» vaaio is of the utmost Importance 
in reference to the theories of electricity, and probably will assist much 
towards tho progier conception of other modes of force, or, as they are 
termed, impaiifrablta, heat, light, etc, 

T!ic experiments of Walsh and Morgan, corroborated as they now are by 
that of Mr. Gassiot, ehow that, although the transmission of electricity 
across |;naeous media Is aided by refraction of tlio medium np to a certain 
degree, yet that a degree of attenuation may be reached at which the trans- 
mission ceases, at all events for a given distance between the terminals and 
given intensity of electrical charge. Whether, having reached this point, 
a reduction of the space to be traversed, or an increase or intensity In elec- 
tricity, or ixith, would BRain enable the electricity to pass. Is not quiio clear, 
though there Is reason to Ijcllcve that it would, and the increased inten- 
sity of electricity would probably bo again stopped by a farther improve- 
ment In tho vacuum, and so on. But the experiments go fhr to prove tliat 
ordinary matter is requisite for the transmission of electricity, and that if 
space could exist void of matter, then there would be no electricity ; thus 
supporting the views advocated by Mr. Giove and some others, that elec- 
tricity is an affection or mode of motion of ordinary matter. 

The non-transmission of electricity, by very highly attenuated gas, may 
also afford much assistance to the theory of the auraru borealis, a phenome- 
non, the oppearance of which, the regions where it is seen, its effect on the 
magnet, and other considerations, have led to tho universal belief that It Is 
electrical. 

Tho experimental result that a certain degree of attcnnatlon of air forms 
a good conductor, or easy path for the electrical force, while either a greater 
or less degree of density offers more resistance, and tills increasing towards 
either extremity of density or rarefaction, shoivs, that if there I>0 currentt ot 
electricity circuhitlng to or from tho polar regions of the earth, the return of 
which, as is getierally behoved, gives rise to the beautiftii phenomena of tho 
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aurora boreallB, or uistralls, the height where thia tranalt of electricity tsked 
pla«e would be just that at whicli the density of the nlr is sucli as to render 
it ihe best conductor. By careful meaanrement of the dejiree of ultenuation 
reqalelte to enable the electrical diecharfre to pass with Ihc (palest fiicility 
in our laboratory experiments, we may approximativcly estimate the degree 
of rarefaction of the atnioapbere at the height where the aurora boreallj 
exists. By these means we get jt mode of estimating the height of the au- 
rora, by BscertalniDg, fVoni the decrement of density in the atmosphere la 
proportioTi to its distance fh>m the earth, at what elevation the best conduct- 
ing stale, or that similar 10 onr beat conducting vacuum tubes, would l>e 
found, or conversely, by BGcenaining the height of the aurora, by parallac- 
tic measurements, we may ascertain the ratio of decrement in the density of 
the almoapbere. Thus, by our cabinet experiments, light may be thrown 
on the grand phenomena of the universe, and the great questions of the 
divisibility of matter, whether there is a limit to its expansibility, whether 
there Is a fourth state of attenuation beyond the recognized states of solid, 
liquid, and gaseous, as Newton seemed to suspect (thirtieth query to the Op- 
tics), and whether the imponderabieH are specific afifeclions of matter in a 
peculiar state, or of highly attenuated gaseous matter, may be elucidated. 
Though the entire lotution of such questions be beyond the power of man, 
we may ever hop* to gain approximative knowledge. The manageable 
character of the electrical discharge, and the various phenomena It exhibits 
when matter is subjected to its influence In all those varied states to which 
we are enabled, by experiment, to reduce It, can hardly fall to afford new 
and vaiuablB information on these abstruae and moat interesCinB inqnlrles. 

BTATIC INDtJCTIOM. 

The following la an abstract of a lectnie recently delivered by Profeaior 
Faraday, before the Royal Institution, on " Static Induction" : 

Alter refening to the simple case of evolution of electricity by the ft'Ictlon 
of flannel and shellac, and tracing; the effect upon their separation into ordi- 
nary casea of induction, and after callin); attention to induction as action at 
a distance, and thiongh the intervening matter. Professor Faraday pro- 
t:eeded to examine closely the means by which the state of the intervening 
matter could be ascertained, choosing snlplinr as the body, because of its 
admirable nonconducting conditions, and its high specific indncting capacity. 
It is almost Impossible to take a block of sulphur out of paper, or from off 
the table, without finding it electric; if, however, a small spirit-lamp flame 
be moved for a moment before its snrfhce, at about an inch distance. It will 
discbarge It perfectly. Being then laid on the cap of the electrometer, it 
will probably not cause divergence of the gold leaves ; but Ihe proof that It 
is in no way excited is not quite secure until a piece of uninsnlated tinfoil or 
metal has been laid loosely on the upper surfiice. If there be any induction 
across the sulphur, due to the feeble exdiement of Ihe surfaces by opposite 
electricities, snch a process will reveal it; a second application of Ihe flame 
will remove it entirely. When a plate of snlphnr is excited on one side only, 
its application to the electrometer does not tell at once which Is Ihe excited 
side. With either face npon Ihe cap, the charge will be of the same kind; 
hut with the excited side downwaids, the divergence will bo much, and the 
application of the uninsulated tinfoil to the top surface will cause a moder- 
ate diminution, which will return as the tinfoil is removed; whereas, with 
11* 
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tho excited side npwanlB, the first divereence of the leaves will be less, »nd 
tlie application of the tinfoil on chc top will cnase coiisidernble diminution. 
The npproximotion of the flame towards the esdted sido will discharge it 
entirely. The application near the nnexcited side will aleo seem partly to 
diachanie It, for lliB efTcct on the electrometer will be Rreinly lessened; but 
the fact is, tliat tbo flame will have chained the second surface with tlie con- 
trary eleetrieity. When, therefore, the originally cxfcited eurfacc is laid 
doivn upon the cap of the electrometer, a diminished divert^enee will bo 
obtained, and It is only by the after application of nninsalated (infbil upon 
the uppper surface, that the I^U divei^nce doe to the lower surface is 
obtained. 

Being aware of these points, which ore necessary to safe manipulation, 
and proceeding to work with a plate of sulphur in ibc fleld of induction 
before described, the followins results are obtained : A piece of uncharged 
sulphur being placed In the indnetion field, perpendicular lo the lines of in- 
ductive fire, and retained there, even for several minutes, provided all be 
fVee from dust and email particles, when taken out and examined by the 
clcctroracler, either without or with the applieationof the superposed tinfoil, 
Is found without ttuy charge. A gilt plate-carrier, If introduced In the same 
position, and then withdrawn, is found entirely free of charge. If the eul- 
phur-plate be In place, and then the carrier be introduced and made to touch 
the face of the sulphur, then separated a small space ftvm It, and brought 
an'ay and examined, It is found without any char;^; and that, whetlier 
applied to either one side or the other of the block of sulphur. So That 
any of those bodies, which may have been throvni Into a polarized or pecu- 
liar position whilst under Induction, must have lost that state entirely when 
removed from the induction, and have resumed their natural condition. 

Assuming, however, that the sulphur had become clectrlciilly polarized in 
the dirccUon of the Hues of induction, and that therefore whilst in the field 
one face was positive and the other negative, the mere touching of two or 
three points by the gold-leaf carrier would be utterly inefllcient in brin<;ing 
any sensible portion of this charge or state away; for though metal can 
come into conduclion contact with the surface panicles of a moss of insu- 
lating matter, and can toko up the state of that surface, ft is only by real eon- 
tact that this can be done. Therefore the two sides of a block of sulphur 
were gilt by the application of gold-leaf on a thin layer of vamish; and 
when the vamish was quite dry and hard, this block was experimented with. 
Being introduced into the Induction fleld for a time, and then brought away, 
it was (bund free from charge on both its surfaces; beinjc again intro- 
duced, and the carrier placed near to it, but not touching, the carrier, when 
brought away, showed no trace of electricity. The carrier being again intro- 
duced at the side, where the charged or inductrlc body (made negative) Is 
placed, mode (o touch the gilt surface of the sulphur on that side, separated 
H little way, and then broutrht out to be examined, gave a positive chai^^ to 
the electrometer; when it was taken to the other side of the sulphur, and 
applied In iho same manner, it brought away a negative charge ; thus show- 
ing, that whilst the sulphur was under Induction, the side of it towards the 
negative inductric was in the positive stale, and the outer side In the negative 

Thus the dlH^lertric Bulphur, whilst under induction, is in a constrained 
polar electrical state, finm wliich it instantly falls into an indifferent or natu- 
ral condition the moment the Induction ceases. That this return acdon is 
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due to an electrical tension within the mass, snstalned while the act of In. 
daction continues, la evirlunt by this, tlioc if the carrier i)a applie<l two or 
three times alternately to ttie two faces, so us to discharge In pan tlio elec- 
tricity they show under the Induction, then, on removing the sulphur (Vom 
the Induction Held, it returns, not merely to neutrality or indifference, but the 
surfaces ossotno the opposite states to what they had before, — anecessnry 
consequence of the return of the mass of inner particles to or towards their 
orii^nnl condition. The same result may be obtained, though not so per- 
ftetly, without the nso of any coalinjis. Having the nncoutcd sulphur hi its 
place, put the small spirit-lamp on the side way from the negative iniluctric ; 
brln^ the latter up to Its place, remove the spirit-lamp flame, and then the 
inductrlc body, and Anally, examine the sulphnr; the surface towards the 
flame, and that only, will be charged. lis state will be found to be positive, 
just like the same side of the gilt sulphur, wliich had been touched two or 
three times by the carrier. During the induction, the mass of the sulphur 
had been polarised ; the anterior face had become positive, the posterior had 
become negative ; the flame had discharged the negative elate of the latter; 
and then, on relieving the sulphnr from the Induction, the return of the 
polarity to the normal condition had also returned the anterior face to Its 
proper and unchanged stale, but had caused the other, which liod been dis- 
charged of Its temporary negative state whilst under induction, now to 
assume the positive condition. It would be of no use tryin<; the flame on 
the other side of the sulphnr-plate, as then its action would be to discharfce 
the dominant body, and destroy the induction altogether. When several 
plates were placed in the inductive lield, apart from each other, subject lo 
one common act of Induction, and examined in the same manner, each wad 
found to have the same siate as the single plate described. It Is well known 
that If several metallic plates were hung up Id like manner, [he same results 
wotild be obtained. 

From these and such experiments, Ihe speaker took occasion to support 
that view of induction which he put forlh twenty years ago ( Phil. Trans., 
1837), which consists in viewing insulators as agRrcgatcs of particles, each 
of which condncta within itself, but does not conduct to its neighbors, and 
induction as the polarization of all those poi-lies concerned in the electric 
relation of the hiductrlc and inducteous surfaces, and stated that, as yet, ho 
4ad not found any facts opposed to that view. He referred lo specific induc- 
tive capacity, now so sinenlariy confirmed by researches Into the action of 
submarine electro-tel^raphlc cables, as conflrming these views; and also to 
the analogy of the toarmaline, while rising and falling In temperature, to a 
bar of solid Insulating matter, passing in and out of the inductive state. 

To tlie above report Prof. Faraday has since made the following addition ; 

The Inquiries made by some who wish to understand the real force of the 
test experiments relating to static induction, and their consequences in relu- 
llon to the theory of induction, make me aware that It is necessary to men- 
tlon certain precauttona which I concluded would occur to all Interested in 
the matter; I hope the notice I propose to give here will be sulBcli-nt. When 
metallic coatings or cnrriera are employed for the purpose of obtaining a 
knowledge of the state of a layer of insulating particles, as ibosc forming 
the auri'aco of a plate of sulphur, it is very nocCBsary that they should exist 
in a plane perpendicular to the lines of t!ie inductive force, and in a field of 
■Mion whore the linea of force are sensibly equal. Hence the imporlnnce of 
adhering to certain fixol dimensions In the ronstmcllonof (he apparacns, — 
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the dimensions of the Indnctlve gnrfhces, in the apparatus referred to, being 
nine inciics in diameter, and nine inches apnrl. Tbc inductive sarfnce men- 
tioned ia alao a plane. A ball cannot properly be used for this parpose; for 
Che lines of inductive force originating at it cannot then be perpendicular to 
the Infer of gold-leaf forming Che coating of the sulphur. The consequence 
would be, tliat thia htyer of gold, being virtually extended along tbe lines of 
inductive force, — i'. «., having parts nearer to, and porta more distant from 
the indurtric, — will be polariied according to well-known electrical actlonB, 
will have opposite states at those parts, will show these states by a carrier, 
and will give results not belonging merely to insulating particles In a section 
across the lines, bat cliiefly to united conducting particles In a section oblique 
to or along tbe lines. The carrier itself must be perfectly insulated the 
whole time, or else a case of induclion, not Including the sulphur, and en- 
tirely different to that set out with, is established. It mast not even extend 
by eloniralion into parts of the field of induction where the force diflers in 
degree, or else errors of the same kind as those described with the ball in- 
ductile will occur. It should also lie so used as to receive no charge by 
convection. When introduced between the induetric and the sulphur, It is 
very apt, if the charge be high, or If particles adhere to tbe induetric, to 
receive a charge. This is easily tested by introducing the carrier into its 
place, abstaining from touching the gold-leaf, withdrawing the carrier, aiid 
examining it; it is not until thia can be done without bringing away any 
charge, that the carrier should be employed to touch Che gold-leaf surface, 
and bring away (he indication of its electrical state. As before said, if, when 
the state of matters is perfect, and no convection interferes, the gilt sulphur 
lie put into Its place, left there for a short time, and brought away again, it 
will be found without any charge either of the gold-leaf eoadng or tbe sul- 
phur. If It be put into place, the coating next the induetric be nninsuhited 
for a moment only, and the plate brought away, that coaling will then 
appear positive. If it be put into place, and the further gold-leaf be uninsu- 
lated for a moment, that coating, when the piste is brought away, will be 
fbnnd negative. These are all well-known results, and will always appear, if 
convection and other sources of error be avoided. 

ELECTBIC APPARATUS AHD EUBRYOLOGY OF TEE SKATE. 

At a recent meeting of the Boston Society of Natural History, In-. Jeffries 
Wyman stated that he had recently examined the electric apparatus in the 
tail of one of our common skates (Jtaia lisva). The electric organs have 
been noticed by several anatomists, but have been fblly described in Baia 
batit and other species, by Rubin. In the species dissected by Dr. Wyman, 
the organs were more largely developed, extended further up iQto the base 
of the tail, and were more uncovered by the muscles, posteriorly, than in 
the ones examined by Robin. Thus f^, no positive proof has been adduced 
to show that the organs in question really constitute an electric apparaws. 
Structurally they resemble those of the Torpedo and Gymnotus, hut have 
not been observed to evolve electricity, though it has been stated that if a- 
living skate Is held by the tail, an electric shock Is felt. 

Dr. Wyman also stated that he had seen the homy shell of the egg of the 
skate In the process of formation. He had found one in each oviduct, sur- 
rounded by the glandular enlargement which is visible near its middle. 
That portion of the duct was veiy much thickened, and mi ' ' 
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Ions tubulnr tbilldes, opening into its cavitj-. Althongh the sheila wore psr- 
tially rornicd, tlio yoika had not yet dcsocnded Into [lie duct; many of t)ii;m 
were neai'ly mature. If tliis be n normal state of thing's, tlicn we have, thus 
far, an nnobaerred cxumple of the shell being Formeil previous to the de- 
scent of the ovam. The shell fprma a pocket, open at the upper extremity, 
Bud throu!;h this opening, which is never wholly closed, the egg probably 
descends into its caWty. 

NEW OBSERVATIONS ON AKIMAL ELECTRICITY. 

The stmcture of the eggs of birds offers a certain rescinhlnnce to some 
fonna of the galvanic battery, inasmuch as it consists of a fluid inclosed in 
a jxirous diaphragm, and in contact with another fluid of a different clicmi- 
cal composition. This circumstance attracting tlie notice of Dr. John 
Davy, he made it the Eubject of experiment, in order to ascertain wlicther 
any galvanic aelion was exerted by the different constituents of which the 
egi; is composed. The rusult fully answered Ids cxpeelallons ; and tlicre can 
be little donbt that electro-cbemical action plays an important part in the 
changes which the egg nndergoea during the process of Incubation. Using 
a delicate galvanometer and a suitable apparatus, on plunging one wire into 
ihe white, and the other, insnlaied except at the point of contact, Into (he 
yolk, Ihe needle was deflected to the extent of 5°; and on changing lUo 
wires, Ihe course of the needle was reversed. When (he white and yolk 
were taken out of the shell, and the yolk immersed In the white, the effects, 
on trial, were simitar, hue not so when the two were well mixed; Chen no 
distinct effect was perceptible. Indications also of chemical action were 
obtained, on snbstituling for the tjalvanometer a mixture eonsl^tin^ of 
water, a little gelatinous starch, and a small quantity of iodide of potassium, 
especially when rendered very sensitive of change by the addition of a few 
drops of muriatic acid. In the instance of newly-laid eggs, the iodine liber- 
ated appeared al the pole connected with the white ; on tbo contrary, ia that 
of c^» which had been kept some time, it appeared at the pole connected 
with the yolk, answering in both to the capper In a single voltaic combina- 
tion formed of copper and zinc. 

POLARIZED CONDITION OF MUSCULAK AND NERVE FIBRE. 

Mr. H. F. Baxter, in a paper in a recent number of the Edinburgh New 
Philceophiail Journal, having arrived at the conclusion that Ihe muscular 
and nervous tissues are during life in a peculiar state or condition, which 
has been termed polarized, puts tbe following]; question: " Can this state, 
dependent as it evidently is upon nutrition, be Increased by any artillcial 
means?" That it may be diminished, or easily destroyed, Is to be Inferred 
fI0^a the fbct that, whatever Interferes with the proper nutrition of nmosele 
or nerve, or dlaoi^niica their stmcture, whether by mechanical or ijieniieal 
agencies, destroys also the conditions upon which the existence of the mus- 
cular or nerve currents depend; and it is, it may be observed, t^-om the 
mnnifcslation of these cnrrcnts that the existence of this polarized condition 
Is inferred. It is reasonable, therefore, to suppose, thai it iniirht be by the 
employment of the eloctrie force (or current) that we should perh.ips obtain 
some evidence (o assist in solving lliis problem. 

We bare not space for tbe detijls. The only couclusion (says the ntuhoi) 
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that can be dedaced ttoTa the foregnlni; investigations, contained In the 
former os well ns present papcra, are the following; 

liil. That we have no evidence of being able to increaee the polarized 
tondtlion of the nervous and of the muscniar tissue b; artificial means, sncli 
as the electric current; but it is highlj' probable. 

2d. That an increase of this polarized condition may arise trota an In- 
creased action of those changes which take place In the living anlm^, such 
as nutrition, being the same means by which IE is produced and maintained 
in the living animal. 

Before acceding to these conclnsions, it may be reasonably a«bed, have 
wc not other evidence besides that afforded by means of the galvanometer, 
to indicate an increase in the pohirized condition of the nerve? Do not the 
tetanic contractions which are observed in a limb whose nerve has been sub- 
jected to (he action of an electric current (inverse), indicate an increased 
action of the nerve? Previous to discussing this quesrion, which will be 
considered in the concluding remarks, the following experiment waa per- 
formed : 

A current from six of Grove's cells was passed througb the limb of a gal- 
vanoscoplc frog in the inverse direction, and as soon as the tetanic contrac- 
tions were produced, the nerve was divided at the junction of the nerve with 
the muscles of the limb; (he tetanic contractions ceased. The two ends of 
the divided nerve were now placed in apposition, but no tetanic conlractiona 
ensued. This Inverse current was again allowed to pass for some time 
through the nerve thus united, but no tetanic contractions occurred upon 
the breaking of the cireuli. Great care, however. Is required In this experi- 
ment CO divide the nerve at the exact point where it emerges from the mus- 
cles, OS pointed out by Matteucci, otherwise the tetanic contractions take 

The results of this experiment only tend to confirm what has been alre&dy 
Eatisfaetoiily proved by others, that the continuity of the nerve fibre, In the 
nerve leading to the muscle, is necessary for the conduction of the impres- 
sion excited at the distal end of the nerve in order to arouse muscular con- 
traction. It need ncarcely be added, that the muscular and nerve cnrrenta 
may, however, l>e obtained under these cu-cumstances between (he separated 
portions. 

FOCKET ELECTBO-UEDICAL APFARATD3. 

M. Despretz hns recently submitted to the Paris Academy a new Electro- 
tfedical apparatus, invented or combined by RuhmkorfT. and reduced to its 
simplest condition. A small liox, in size about fbur cubic Inches, contains: 
1. An induction coil; 3. A small Bunsen's pile of zinc and charcoal, in 
which nitric acid is replaced by Mari^-Dnvy's sulphate of mercury ; 3. Some 
h.iudtea, a brash, and some needles for distribution of the direct currents, 
or of the extra current to the surface of the patient, Tbe manipulation of 
the apparatus is at simple as Its construction. No vapors are dlsenga;^. 
This apparatus will maintain it£ activity during a day. Its price is said to 
be moderate. 

OF THEEMO-ELECTEICiry TO SURGERY. 
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gions, brought to s irhlte electric heat, he nndertakes mxny operations com- 
monly performed with cutting inBtnimcnts. The heating agent ia a Grove's 
baltecy; and, properiy empiojedjn an operation, Ibore ia no hemorrhai^'e of 
, the small vessels; the action is energetic and limited, can be snataincil or 
cut off at pleasure, and applied throagh narrow passages, and to deptlis 
never attempted in ordinary canterization. Mr. Middeldorp says: "This 
intelligent Are — let me be pardoned the expresBion — admits of cutting, 
spilltlng, of cutting away, of caulerizalion on a single point or In raja, or 
over Inrge surfaces, of stopping bemorrbago, of provoking InBammalioii of 
certain lissuox, of coagulation of the blood, of sapparation, and the develop- 
ment of proper granulaiions. In short, being Introdnced cold, the galvano- 
caufitic instruments inspire no f^ar in the patient, but once In place, a touch 
of tlie finger safflees lo raise them to a glowing heat," and the wiahed-for 
effect Is speedily produced. Of fonr hundred operations performed by Mr. 
Middledorp with the "intelligent fire," not one has been followed by ill 

THERAFECTIC USES OF ELECTRICITY. 

From an article In the BnXiSi. and Fcm'gn Medico-ChiTurgiaH Remew, "On 
the Therapeutic nses of Electricity," we derive the following extracts, which 
are illustrative of the mechanical philosophy of this agent, and its physiologi- 
cal effects when applied to vital animal tissue. In speaking of electric currents, 
the writer says : 

"The degree of tension, or intensity of the electric current Is, however, 
more influential than ita quantity in determining physiological results \ and 
it is to variations in this quality that we ordinarily apply the terms 'strong' 
and ' weak.' There are several currents in common use for physiological 
experiment and therapeutical exhibition; and as this quality of tension or 
Intensity is predicated of all of Ihcm, it is necessary that we should describe 
separately the conditions npon which Its variations depend. But before doing 
BO, inaamnch aa some confusion has crept into Iha language of modern elec- 
tricians, we will state as concisely aa possible what these several currents are, 
what are their proper names, and in what way they have been erroneously 
designated. 

"In the wire which unites the two poles of a voltaic arrangement — 
whether this consists of one pair of plates, or of one hunclroH pairs — there 
Is, when the wire is unbroken, a current of electricity, termed the 'iaitial 
current.' This passes In the direction from the copper or negative metul, 
through the wire to the zinc or positive plate. If this wire Is broken, and ihe 
two ends of it are grasped by the hands, the individual so doing becomes, fn 
that part of his body which intervenes between those two ends, apart of the 
voltaic apparatus; and the initial cturent posses through him in the direction 
described. If Ihia wire, if any part of Its course he broken, tlicre is at the 
moment of division, and existing at that moment only,anothcr current set- 
ting in Ihe opposite direction to that taken by the initial current. This has 
received various names: Duchenne Ims termed It an 'induced curreiit of tlie 
first order,' but its proper designatiom Is the 'exim current.' 

"Another wire placed hear and parallel to the conducting wire — viz., that 
llirough which the initial current passes — has its polar condition so affected 
that an ' induced currenl ' is propagated lhron;;h il in an opposite direction to 
the initial current. Several of such wires may be employed, at different de- 
grees of proximity to the conducting wire, and iu all of them there is an in- 
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dnccd current; that which is nonrost to the con duct inj; wire being cailed the 
' indaced currtiit of the first order,' and the next ot ' the second order ' and 60 on. 

" The currontB empioyed by M. Duclienne, and about the different proper- 
ties of whJL-h 8u much has iK-cn said and writua, arc the 'extra current' In 
the conducting wire, and an ' induced cnrrenc of the first order' inapnrallel 
vrirc ; and M. Becquerel Etntes, that Tor Duclienne to deeitniate them induced 

currents of the first andeecondordcrrcspcctivdy: 'c'estcr^er nn 

liin^nge tout a fait different de ceiui qui est employd par tous lea physicians ' 
(l>- 83). 

" The most striking difTcrcnccs between those various cnirents are to bo 
referred to tlieir dejjree of inlonsity, and this is determined by different con- 
ditions, of which the following are the most important. The ' initial current ' 
ts intense in proportion to the number of the active cells in the tiatteiy, the 
nature of the electrolytes employed, and the integrity of conducting mate- 
rials throughout the whole circuit. The fbrce of the ' extra-current ' Is deter- 
mined by the same circumstances; bnt that of the 'induced currents' depends 
partly upon these, and also upon other conditlotis — viz., the size of the wire, 
the length of it which is brought into proximity with the conducting wire, 
and the presence and degree of additional ma|>:neto-electric induction. 
Cirlpris paribus, the Sour tlie wire and the greater its length, the more intense 
is the induction. 

" In order to obtain gi^at, and at the same time convenient, length of the 
wires, they ore twisted into the form of a holloir "piral, or helix, the latter 
becoming, in Itself, endowed with magnetic properties, one end of the helix 
being a north and the other a south pole. Ifinto the hollow of this spiral or 
bclix, there are introdnccd bars of soft Iron or steel, these bar^ become mag- 
netic by induction; and thus the electrical force, developed in the battery 
cells by chemical action, becomes resolved into the correlated (brce of mag- 
netism. But precisely the reverse order of induction may tnke place in 
another apparatus, and the ' lifter ' of a permanent magnet, around which a 
copper wire \a twisted spirally, at tho instant that it becomes a m^net by 
Induction, fhim contact with the poles of tho permanent magnet, develops 
chemlco-polarlty, or electricity tn the copper wire. The former arrangement 
is termed ' electro-magnetic;' the latter, 'magneto-electric' In tho one, elec- 
tricity is developed from chemical decomposition; in the other, fVom magnet- 
ism : bat in iBb former — inasmuch as magnetism is induced by the initial 
current — there is, in addition to the ' primary induced current,' that order 
of induction which exists alone in the latter, and tho addition of this is one 
mode of augmenting ihe Intensity of the current. 

" Thus, then, the initial current develops magnetism in the bars of soft iron 
which are Inserted into Ihe hollow of its helix, and the presence of magnet- 
ism In these bars, at the moment of Its Induction, develops an electrical cur- 
rent in tho copper wires ; the intensity of the latter induced coirent lleing, 
cietaia paribus, ia proportion to the size of the temporary magnet, and deter- 
mined or regulated by the length to which these soft bais are inserted in tho 
helix. Tho tension, therefore, of the induced current depends upon that of 
the Initial current, upon the size of the wire, upon its length — i. e., upon tlie 
numlrer of turns in the spiral — and upon the force of magnetism temporarily 
developed in the bars of soft iron. 

" Whatever form or current is employed, Ihe nature and degree of its 
physiologic effects — i. e., of its power to occasion vita! phenomena, as dis- 
tinct IWim chemical and ilieniial — are determined nuunly by differences in 
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(his quality of tension. Generally epenklne, n weak cnrrent prodncea ftelile 
contractions of the mascles, and eUgiht eflct-Cs npon the organs or sensation; 
vhereaf a poVerfui current prndoces strong contractions and violent senatL- 
tions. Both eentoiy and motive phenomena mny be occasioned by the ap- 
plication of any one of these cnrrents, but Iheir variations In Intensity render 
Bome more useful for one class of efTects, and others for a second class. 
Thus, Duehenne has drawn considcniblo attention to the fact, that the ' oxtrn 
currcnt'acts very readily on the muscles, and that Ihe'induceJ current' 
affects more powerfully than the extra current, the skin, nerves, and retina. 
This difTerence of action he refers to a special elective power on the part of 
the two currents respectively; bat Becquerel has proved that, In reality, it is 
merely ilcpcndont upon the difference of their Inieasity, the induced current 
having much greater tension than the extra cnrrent. M. Becquercl has 
shown, by a simple experiment, in which he modilies the arrangement of the 
wires, that the effects which Ducbenne attributes to the one cnrrent may be 
obtained fVom the other, and lice versa. 

"In proportion to the intensity of the cnrrent employed, electricity has the 
power of cvokins the ordinary physiolo^c action of a nerve or muscle; of 
occasioning excessive and perverted action; of exhausting the fnnctional 
aettvl^ for a lime, or of destroying; it altogether. In the first degree thcrais 
sensation or motion, each of these being within the limits of physiologic 
fdnction; thus luminous apfieBrancea, gentle sonnds, gustatory effects, etc., 
on the one hand, and silght muscular contraction on the other, — continction 
BO slight as merely to exhibit the persistence of mnscalar contractility, and 
not (o test its power, — are the reanlls of applying an electric current of low- 
intensity. If a stronger cnrrent is employed, the impressions upon the sensory 
organs become exceasive In degree and painfnl in character; while, in the 
place of gentle muscular contraction, there is diatreasing cramp or nrrosled 
(inhibited) action in certain organs. A still more violent cnrrent exhausts 
both nerve and mnscle; and here sensation and contraction, though for a 
time withdrawn, are capable of being restored by repose, or by the inverted 
current; whereas the electricity may he so powerful as at once to put an end 
to the vitality of the tissues — i. e., to kill the nerve, limb, or individual 
through which it passes. 

"It is owing to these difTcrent effects of variations In intensity that elec- 
tricity may be employed both physiologically and therapenlically for so 
many different purposes. As a test of irritability, or a gentle stimnlus of 
weakened Eensibility and contractility, the current of low intensity may he 
employed. For Iho sake of diaplaying the inhibiting inllnencea of the vagi 
and the splanchnic nerves, or for awakening the torpid nervous centres of 
an individnai poisoned by opium or alcohol, a more powerful current is re- 
qnired. Whereas, for the relief of excessive muacniar contraction, or of 
nenralgia, a still more intense etirrent, one that shall temporarily exhaust 
the nervous function, may be employed. 

"Besides the quantity and tension of a cnrrent, the mode of Its transmis- 
sion exerts a notable influence upon ite physiologic effecta. Under this 
head we place the different actions of the continuous and interrupted cur- 
rents; and with regard to the former, the changes produced by altering 
their direction ; and with regard to the latter, their convection by means of 
moist or dry conductors, the rapidity or slowness of their interruption, and 
the degree of pressure with which the conductors are applied, 

"The most genera) differences between the effects of the contlnaoas and 
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Intermpted CDirent, are displayed Ter7 elmply by an arrangenient of U. 
Claude Bernard's, in which there are inttodoced into the same current, from 
a xmall Cralckshank's battery, first, the nerve of a froi^'s leg, 'and eecond, a 
delicate voltameter; the appanitua belnji; ao oonalrucied that the current 
may be cither continuoua or intennittent. By this arraiigemeni, Euya il. 
Bflmard, it is ehown that — 

" ' So lon(; as Iho ruirent ie conllnaous, chemical elTects are produced, and 
the physiological effects are ' nuls,' or at all events inappreciable. The ficts 
are that (he water in the voltameler la decomposed by the current, whilst 
the limb of the fro(; remaine perfectly motionless. But immediately that, 
by means of the interrupter, the current la rendered inlermillGn), everything 
Is chanced; the decomposition of water ceaaes in the voltameter, and the 
fVos's limb becomes violently convulsed.'* 

" Bat tills experiment, although it Illustrates very aptly the broadly marked 
difference between the effects of tiie continuous and intermittent current, by 
no means exhausts the subject of that difference, nor does It accurately 
represent all the facts. For the continuous current is not devoid of physlo- 
lo{;ic action, nor is the intermpted, under all the circamstonces, incapable of 
acting chemically. True, there ia no vtaible contraction of (he frog's leg; 
but under certain conditious the irritability of the nerve Is exhausted, and 
nnder others It becomes increased. True, there is no sign of sensation in an 
ampntaled frog's leg, but the continuous current can produce sensory ef- 
fects; for the proof of which let any one pass a continuous current through 
bis tongue or eyeballs; or, as Purkinje did, through the eare.t And further, 
it is qullc easy to produce permanent, i. e., tonic, contraction of a muscle 
or group of muscles, as we have olten done by a current of this kind ; and 
there Is evidence to show that not only persisient contraction of musclea 
mny be relaxed by such influence,! but that bypenesthesia may be reduced.^ 

" Here, then, we have ovidenco of four kinds of physiologic action due to 
the continuous current, namely, the production of sensory effbcts, and also 
of motor, as well as the relaxoiion of spasm, and the reduction of hjpertes- 
thesia, — the different manner in which the current acta being mainly due 
to its intensity. 

"Other circumstances, however, influence llie quality and degree of action 
exerted, namely, the db-ectlon of the current. Generally speaking, the 
transmission of a continuous current through a nerve, in the direction from 
the ceniro to the periphery, exhausts the vital property of the nerve; 
whereas a current passed In the opposite direction, i. «., IVom the periphery 
towards the centre, increases the vital property. The former Is termed 'di- 
rect,' the latter ' inverse,' Again, the direct current acts more energetically 
than the inverse In prodacing muscular contractions. This we have often 
wimessed, when employing, for the pnrpose of experiment or therapeutic 
application, an ordinary Cruich shank's battery, and so making use of the 
initial current that lis intensity could be regolaled and measured by varying 
the number of plates employed. Not only ia the moacnlar conlractiou pro- 
duced by transmitting a current from twenty plates, much stronger when 

•Le^oDBsurlaFbysolOKleetlaPrttholaBle du Systtme Hervenx, 1B68, tome 1. p. 
IGl. 

t Rnst's Hagaiin, bd, ixiii. p. 297. 

t Remsk, Uedical Timn and Gazette, Hay 8, 1S6S. 

i Becquerel, p. ST. 
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(his current is direct than when it 1b inveree; but a current of inch low inten- 
Eity as to cnase no appreciable contraction wLen traniimittcd in the Intler 
direction (inverEC), will occasion very evident action when passed in tlio Tor- 
mer (direct). Thu9 the dUTerunce tietween these currents must be remcm- 
l>ered in testing irritability, fi8 well as In testing power. It is sometimes a 
source of fallacy in physiologic experiments; as, for example, in examinlngr 
the Irritability of muscles in a paralyzed limb, by passing the cnrrent fVom 
one arm to the other. In this case. It Is, of course, direct in one arm, and 
inverse in the other; and we have frequently seen the difference between the 
irritability of the muscles on the paralyzed and non-pnralyzcd. sides so Blight 
as merely to equal, or even fall below that which exists between the action 
of the inverse and direct current respectively. When such Is the case, the 
Irritability appears greater In that limb through which the direct cnrreuc 
passes, whereas it may be really less." 

MEW AND CHEAP FORMS OF GALVAHIC BAITEKr. 

The following description of a new, cheap, and effective arrangement of a 
galvanic liatlecy, devised by Dr. John O'C Barclay, U. S. N., is contained In 
a note addressed to the editor by Dr. B., March iS»; "Having in the years 
lS)7-8 tieen enga)^ in some investigations touching the amonnt of work 
done by constant batteries, and the comparativo cost of running them, I was 
led, in consequence of the well-known passive stale enjoyed by east iron in 
contact with concentrated nitric add, to construct a cheap form of battery, in 
which Ijoth elements are of cast iron. The battery is powerful (perhaps In this 
point rattier inferior to Grove's), and is very constant. The following Is the 
form I adopted : In a vessel of convenient material is placed a hollow cylin- 
der of cost iron, the metal being the blacli variety, or such as is used for gun 
metal. The side of the cylinder should be split or cot tlirougli from top (o 
tiottom by a slot one-fourth inch wide, or more. Within this cylinder, and 
In moderately close approximation. Is a porons Jar, wliich contains a solid, 
or, at option, a hollow rod or cylinder, of the same kind of cast iron. To 
charge this battery, I make a saturated solution of chloride of sodium, 
nhidi I pour Into the outer vessel, and in contact with the larj^er Iron cylin- 
der. Into the porous jar I put a mixture of equal parts of concentrated 
nitric and sulphuric adds, and the battery is now ready for use. Theoreti- 
cally, the adds should not be equal in quantity; but the dlfTerence Is so small 
that, practlcalty. It maybe neglected. As somoof your readers may wish to 
know the changes undergone by the solids and fluids during the flow of the 
etoctrical current, I will, in a line or two, slate them. On uniting the poles, 
■water is decomposed, its oxygen uniting with the sodium of the chloride of 
sodium, while its hydrogen combines with the llfih atom of the nitric acid 
in the porous jar. The chlorine attacks the iron of the outer cylinder, form- 
ing (he very solnble chloride of that metal, and leaving the surface of the 
iron always clean. The sulphuric acid in the porous jar unites with iho 
oxide of sodlunl to ibrm sulphate of soda, thus completing the process. As 
I before said, this form of haltcry ia cheap, powerftii, and constant, and Is by 
no means troublesome; and I offer it to your readers as a new and uscl^il 
instrument, panicuiarly to (hose of them to whom the difference of cost 
between iron and amalgamnted line is worthy of consideration, or to Ihosa 
who Bnd the use of mercury injurious or troublesome. The black cast iron 
Bbould be used, this being pa^lve Id concentrated nitric and sulphuric acids. 
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r hare experimented with no other. It would perhaps be proper to cleanse 
the iron of il9 skin nnd grit hcrore ueing. I, however, used no EUch precau- 
tion. A Diir triatof this battery will not fail, we think, to estabUsh forlt a 
place among; ibc best of those now in use." 

Aven/'i /iBproDBJiento in (fte Oalvanic Ballerii.^UT. T. C. Aveiy, for many 
years electrician at West Point, has Invented and patented Boveral important 
improvomenta apon the Grovo Battery used in the working of telegraph 
lines. The new instrument has been in use njion Iho lines of the American 
Telegraph Company for several montha. Mr. Avery's improvement con- 
sists: 1. In insulaiinK the outside of the lines, thereby rcdncinf^ the sur- 
facc of metal brought in contact witb the sulpburic acid, and preventing the 
local action, which intetferea seriously, at times, with the successful work- 
ing of the tolcgiaph. 3. The use of double the surface of phktinum — this 
increases the positive cnircnt, and equalizes It with the negative, thus pre- 
venting, to a great extent, as be alleges, the escape of the current in damp 
or stormy weather. 3, The insnlalion, at the top and bottom of the porous 
cups, prevcntln;t the nitric acid from destroying the zincs, and creating; 
local action on the inside, which is equally as iqjurious as the action of the 
sulphuric acid on the outside. 

Mr. Avery claims, in point of economy, thesavinfrof at least two-tliii'ds of 
the zinc, one-half of the sulphuric add, one-eighth of the nitric acid, and 
thice-quattors of the mercury or quicksilver, now used. 

ON TBB ELECTKOIYSIS OF SULFHUKIC ACID.— BY DB. NOBTON 



The following experiments were nndertakcn for the purpose of deciding 
the question, whether an electrolyte of different eonstlmtlon than the simple 
binary relation of atom for atom of each element, is capable of docamposi- 
tion by the current. Previous experiments with chromic add, chloride of 
iron, and chromale of potosh, had well-ni(di decided the question in the 
afflrmative; bat tho attempt to decompose sulphuric acid, mode with eli;ht 
cells of Bunacn's battery, by Magnus, failed to confirm ihia view of it. 
This tiiiluro Dr. Genther attribatcd to the limited force of the current, and 
accordingly renewed the experiment, with fourteen of Bunscn's cella. The 
anhydrous acid still resisted, and even when tho platina poles were ap- 
proached so close as to Insure the direct transmission of the current, it only 
gave signs of a rapid bubbling movement. The anhydrous acid was next 
mixed with different quajitltles of acid of the constitution SOa + HO, and 
tho misturu exposed to Iho action of the same battery in a U-form tube. 
The proportions first tried were four of the anhydrous to one part of the 
other acid. This mixture yields a solution crystallizing at G8= Fah. It la 
therefore necessary to apply a higher temperature, which is Invariably ob' 
tained by the continued action of the current. The conducting power of 
this solution is so low as only to allow a very small distance to intervene 
between the poles. Soon after the action commences, oxygen Is liberated 
at the positiro pole, while not a gas-bnbblo appears at the negative. The 
solution, however, being of a brownish-yellow cast, becomes colorless In 
tlie arm of the lube containing the posldve electrode, tho color being entirely 
confined to the other arm. The action being allowed to continue, blue 
streaks slowly make their appearance at the surface of the liquid at the 
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negatlTe pole, wMch, alihough multiplied by ilio duration of tbo cnmnt, are 
yei very sparingly derclopcd. 

In the scoond mixture, the proportions were three parts of the anhydrous 
acid to one of the acid SO' + HO. Tliia Rives a solution of better conduct- 
ing power. As In tlie fortner experiment, oxy^n appears at the positive 
pole, but much more copiously; and at the nejjative pole a slight escape of 
i;as-babblcs is perceptible, whilst the blue streaks pronent themselves in 
greater quantity, coloring tlio liquid contained in the negative arm of Iho 
tube. The odor of sulphurous add is also diatinctly perceptible. With the 
continuance of the action the temperature rapidly rises, the escape of gas 
at the negative pole is more abundant, and sulphurous acid Is formed; but 
the bine streaks, however, diminish when the tube Is immersed in water 
gradually heated, and disappear altogether at I-IO' Fah., while a more eoplona 
formation of sulphurous add sets In. As the tube cflntaining the electrolyte 
gradually cools, the color reappears. 

This whole process is elfocted mnch more rapidly when the mixture is In 
the proportion of two parts of the anhydrous to one of SOa + MO, or of 
equal p.irts of both, the lemperatnre being kept at 33° Fah. The blue color 
at [he negative pole clearly proves that sulphur is liberated there, the solution 
resembling that obtained by dissolvinff sulphur in anhydrous sulplmrio acid. 
Of this fact, the temperature at which decomposition takes place, and the 
formation of SO:, famish sufficient testimony independent of the color 
produced. 

The development of salphnroos odd seems to be occasioned by the rise 
of temperature produced In the solution by the action of the cnrrent. Nor 
is it confined to the negative arm of the tnbe; circumstances which Indicate 
that it is a secondary product. 

In regard to the sulphur which hos been observed at the negative pole, 
there arc only two ways of occoontlng for its presence. It is either the result 
of direct decomposition by the current, or of the reducing action of the 
liberated hydrogen. 

The combination SOi with HO, according to Faraday, is decomposed into 
solphur and hydro^n at one electrode, and oxygen at the other. The same 
combination Bultjeeted to the action of the battery by Genlher, gave at first 
.only II and O at their proper poles; sulphur was liberated only wbcn the 
temperature of the electrolyte was considerably raised by the action of the 
current. When the tube was placed In water kept at 33^ Fah,, the liberation 
~ of oxygen and hydrogen was of longer duration before free sulphur ap- 
peared. The temperature of the electrolyte was found to rise almost Instan- 
laneonsly with the removal of the tube (Vom the water. This would seem 
to indicate that by keeping the electrolyte at 32°, the liberation of sulphur 
would be prevented, which shows the great influence temperature has on the 
product of the decomposition. It was further obsen-ed that the odor of sul- 
phurous acid accompanied the liberation of sulphur, owing probably to the 
action of S on the warm sulphuric acid. If we assume that in this process 
the liberation of the sulphur is dne to the reilncing action of H, then It con- 
slatently follows that the H, endowed with so strong an aftinity, must unite 
with ihesulphur It meets at the moment of separation, and form Rulpharcltcd 
hydrofren. Not a trace of this gas has however been yet detectod. Fnnhcr- 
more, if the hydrogen could exert this rciluring action, it would nt mott be 
but the reducing of SOa to SOj. With such prootS drawn fVom experiment, 
we must assume the direct decomposition by the current of snlpburic add 
]2* 
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Into S, which appears at the negative pole, nnd oxygen at tlic positiw pole. 
It depends on Hie romtnlrallon of the mid wlietlicr the extra decomposition 
orwntcriU't'Oinpanlcs llie Tore^oins produi'Ia. 

That an eleitn^yte differing ftam the elm ply hlnaiy ronntlturlon I9 capable 
of direct decomposition by tliecnrrent, is thuH shown In tho case or SO^, and 
even with less room for doubt, In the case of anhydrous chromic ucid, and 
riii-omateof potash, as the leEOorches of Prof Magnus pTOvv.^Liebigand 
Kapp'a Aaaual, 18j7- 

ELECTRO-ZIHC DEPOSITS OK ENGRAVED COPPEE PLATES. 

Bradbury's (of London) process for Garfacing engrave^ copper plates 
with a coating of pure zinc, by eleclro-metallur^icBl means, for the purpose 
of protecting;; suth plates from wear while printing, is described by the In- 
ventor as follows : 

To obtain a deposit of pure zinc, capable of printing (Vom fifteen hundred 
to two thousand impressions or more, before rcqnirinf; (o ho I'emovcrt and 
renewed, I bare recourse to a combined solution of chloride and cyanide of 
zinc, prepared as follows: 

Chloride of Zinc Solution. — In a suitable vessel, dissolve one part cblorido 
of ammonium in eight parts water; place in this a porous cell containing 
the Biune solution and a copper plate, which attach to the zinc of a Smcc'a 
battery, and in the outei cell place a plate of spelter, which attach to the 
silver of the above battery tbr forty-eight hours. 

Ci/anide 0/ Zinc Sofuiion. — Dissolve one-half pound Of cyanide of potas- 
Bnm In twelve parts of water; Iben add as much chloride of zinc as the solU' 
Hon will talte up. 

His these solutions together in equal parts; use a zinc positive pole and 
one of Smee's compound batteries, intensity arrangement, char|rcd with one 
part of sulphuric acid 10 twelve of water. In from forty-five minutes to an 
hour, a deposit of the most beautiful lustre will be obtained, capable of 
yielding A-om fifteen hondred to two thousand Impressions, and even more, 
according to the experience of the inanipnlator. 

Hr. Bradbury, however, slates In addition, that the dnmbillt; of engraved 
copper plates is best increased by covering them with a thin electro-deposit 
of nickel. "This metal," ho says, "gives a surface kinder, for printing pur- 
poses, than either steel, copper, or any of the known mcials; the reason 
being simply that. In addition 10 hardness, it possesses the amoolhesi, firm- 
est, and brightest surface to be obtained from cleclro-deposltion. An en- 
graved copper plate may be covered nnd recovered ad infinitum, thereby 
preserving the Integrity of the original work to an Illimitable number of 
Impressions. 

" Again, If colored inks made from metals t>e used, such Inks do not in 
the least deftceo act upon nickel, as they are knoivn to do upon steel and 
copper. Nickel may be deposited at the same nominal cost as platinum and 
palladium, namely, from a penny to twopence per square inch. 

"Tho purity and extreme fitness of nickel deposit, — lis non-oxidation, 
the facility of throwing It down, its ylcldlna; Ave thousand impressions and 
upward fro^ the coaling, — place the electro-nickel facing immeasnrably 
atioveeleetro-IronfaclDg, as It has hitherto been done." 
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COPYING DRAWINGS BY GALVANISM. 

Marshal Valllant has (lescribed to the Acotlemy of Scioncea, of Paris, a 
mode of (flpying ilrawings devised by M. Defranee, and perfected by Col. 
Leveret. The process is aa fallows : 

The drawing is made on transparent paper, and is laid, face downward, 
apon a hoard, and fixed by tacks. Coats of gelatine are then applied with a 
brush )o the back of the drawing, so as to obtain a sheet of gelatine fHim 
T^n '" 's's '"'''' "''<^'^' Upon this gelatine the drawing is traced with a sim- 
ple point. A solution of gntta-percha in sulphuret of carlmn Is then applied 
with a pencil, and the coatings repeated until it has also assumed a tliick- 
nesB of about yjjf of an inch. This will require at least thirty coats. When 
the gutta-pereha is sufficiently dry, a plate of copper is laid on It to gii'O It 
stifHicss. The whole is then turned up, and the original drawing exposed. 
This is easily removed, and then by delicate touches of a pponge dipped in 
water, tlic gelatine is separated fVom the gutta-percha, which Is mctaltzcd by 
black lend. ' The plate is then eteetrotyped as usual. 

The Marshal declares that by applying this process to the six-sheet map 
of Kabilie, they have obtained an economy of seven-elahths of the lime, 
and of six-sevenths of the oxpeose. — Academy of Sdemxa of Paris, Nov. 19, 
18o3. 

DETERMINATION OF THE VARIATION OF THE COUFASS. 

We have before us a simple but very useful contrivance, tlie invention of 
Captain Toovey. of llie mercantile marine, for determining the (rue varia- 
tion of the compass. It is a simple dial, Inscribed with an inner and an 
outer circle, having the quadrants and eight points of the compass worked 
off on each. In Ihe centre is fixed a gnomon, to the foot of wliich is at- 
tached a movable hand that travels round the dial. This hand, in using the 
instrument, is made to indicate the direction of the ship's bond, and her 
course. The dial is then ploced in a horiiontai position on the capstan- 
head, the ship's side, the poop-rail, or any other convenient place. The 
bearings of the snn are then ascertained, and the shadow cast by the gno- 
mon Indicates with accuracy the angle of variation of the compass, which 
Is read olT on the inner or outer circle with perfect ease. The dial Is litlcil 
with a movable sight fbr ascertaining the bearings of any object in Ihe 
hetlveDS or on the horizon. — Loadort Engineer. 

CAST-IRON MAGNirrS. 

M. Fiorlmond, Professor at Louvaln, has succeeded in making very good 
magnets of cast Iron, very highly tampered. The quality of the cast iron 
for this purpose must be neither too fine nor too coarse, and the plates should 
lie at least tliree timea thicker than the plates of steel usually employed. 

ON IHCKBASING THE POWEE OF LOCOMOTIVES BY MAGNETIZATION. 

The following paper was read before Ihe American Scientific Association, 
bj- Mr. E. W. Scrrell : 

The importance of increasing (he power of locomotive enjnnes without 
adding to their weight, which is so destnictive to the superstmclnre of rail- 
ways, led me to attempt to magnetize the driving-wheels, to obtain addi- 
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Uonal adlicsion. Before dnloi; eo, honevcr, I carefully Inquired or those 
most likely to be Informed, both in this country and in Europe, if previously 
ascertained faels indieatoU the probabilily of suctess, and I was almost dis- 
couraged by the unanimoug answer, " No." But I persevered, and Iho resnlt 
is more than was anticipated. An addicioual adhesion of over seventy-fiva 
per cent. Iiaa been obtained, and Ihia by a very simple method. 

The lower sej;ment of (lie wheel is surrounded by a belts of copper wire, 
through which the wheel revolves; and, contrary to the generally received 
opinions. It was found that, upon curving tho helix into a SGifment, the ra- 
dius of which is equal to the diameter of the wheel, the point of greatest 
magnetic effect coincided with the contact of the wheel and rail. One wheel 
had south polarity, and Its cotrcsponding opposite wheel north polarity. 
The wheels magnetized In the experimental trial were 4i feet in diameter, 
and weighed about 1100 lbs. each. On a vary slippery rail, 19 lbs. of steam 
per inch slipped the whccl.s without magnetism ; under the same condition, 
3^ lbs. were requited to slip them when magnetized. On a, very clean rail, 
and everything l)clng favorable, 00 lbs. were required without any magnetic 
effoel, and 88 lbs. when magnetized. The helix was made of No. 8 copper 
wire, in one strand, 3700 feet in length, and laid in 288 turn.t, insulated wiih 
cotton and marlnu glae, and covered with India-rubber. I have not been 
able to discover any increased or diminished effect by the wheels being in 
motion or at rest, and they were tested up to 300 revolutions per minute. 
Tlie baiter? used was a modllieation of Grove's, so contrived as not to stop, 
and consisted of sixteen cups each, having aboat 300 inches of zinc surface, 
and tliey were connected for the quantity of eight cups. 

t have since adopted a modlflcatlon of Smee's and Chester's battery, being 
more permanent. It should be noticed, that when tho helices produced the 
greatest effect, they wei« raised about 21 Inches above the rail, measuring 
fiom their under sides. 

TELEGRAPH APPLIED TO mLITAKY PUEPOSES. 

At the battle of Solferino, n high degree of precision in evolution was at^ 
tained by the French army, by means of the telegraph. 

From each corps, once In position, a horseman rode off to the next divis- 
ion, unrolling on his rapid course a light wire, which no time was lost in 
adapting to a field apparatus; and the process was repeated all along the 
French line of twelve mites. Hence the movement of the whole army was 
known and regulated like clock-work, on (hat decisive day. This arrange- 
ment had been planned in Paris, and a supply of gutta-percha covered metal 
thread forwarded with secrecy and dispatch. 

MAGNETIC ACTION OF THE SUN. 

The following abstract of a lecture delivered before the Royal Institution 
(London), by Mr. Brajloy, exhibits in brief the present stale of our knowl- , 
edge respecting the magnetic action of the Sun, and its connection with tho 
spots on its surface, the earth's magnetism, and the polar lights, or the re- 
sult of those observations by which, as it has been said, we are " landed in a 
system of cosmlrni rehitlons, in which both the sun and the earth, and prob- 
ably the whole planetary system, are implicated." In tho opinion of tho 
Joint Magnetic Committee of the British Association for the Advancement 
of Science, and the lioyal Society, expressed in their report, that discussion 
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baa not merely bronjrhl into view, bat ftilly ealablished, the eicistence of a 
veiy extraonliiiary pt'iiodicity in ttw extent of flui'iuation of all tbe magnetic 
elemcDts, whlth eonnects Ibem directly vitb tbe phyeleal conxtilutlon of tbe 
Sun, and with the perlodioal greaier or less prevalence of epots on its sniface, 
— the maxima of the amount of fluctnation corresponding with the maxima 
of the BpotB, and these ni^nin with those of the exhibitions of the Aurora 
Borcslls, which thna appears also to be subject to the same law of periodicity. 
'I~he discovery made by General Sabine of a decennial period in all those 
raagnelic influences at tho surface of the globe, which, by their dependence 
on the hours of solar time, led him to recognize the Sun as their primary 
cause — operating, however, Id some other manner than by its heat— was 
explained by rcfereneo to the observations of Ara^ on the diurnal variation 
of the declination, which wore purposely selccied by the lecturer, as giving 
Indcpondettt evidence on tho subject, havin;; been made before the establish- 
ment of the British Magnetic Observatories, and because that philosopher 
was evidently unaware of the existence of the periodicity they demonstrate, ■ 

n with the later and different observations in which tho decennial 
it recognized by Sabine. A general view was then taken of the 

a of the Solar Spots, and of tho analogy between them and the 
revolving storms of our own atmosphere first inferred by Sir John Hcrschel, 
and since remarkably conflrraed. It was staled, by the obaervatlona of the 
Bev. B. Dawes on the rotation of the spots about their own centres, and 
those of Ur. Catriiii;lon on the currents in which they appear to drift acrosa 
the Sun; and tlie discovery of a decennial period in their amount and fVe- 
qnency by Scbwabo of Dcssou, in tho observations which he has carried on 
for the third part of a, century, was described by rell;rcnce to tables compar- 
ing the periods of the maxima and the mlnlmaof tho spots with those of iho 
magiiclie flaclualions as mode known by Sabine, which wore thus shown to 
be, when complete, corresponding periods of ten years. The enormoas ac- 
tlvlty in certain nylons of the Sun indicated by tho ina^ltude of tho spots, 
and the rapidity of their motions and changes. It wb« suggested, was ade- 
quate to any conceivable c:turlion of force upon the IHanli. In proeecdln;- to 
the third sultject of this law of periodicity, the Polar Lights, after a brief 
description of their charneterlstle phenomena, Mr. Brayley stated that, in 
bis opinion, the only sugfrestion of their cause, hitherto enunciated. In the 
nature of a ara causa, had been made by Professor Faraday, and had been 
amply veriflod by facts subsequently observed, — a statement now made for 
the drst time. In the Bakcrian Lecture, rend before the Eoynl Society in 
18(2, relatins his discovery of terrestrial magnelo-clectrie induction. Mi-. 
Faraday showed that effects similar to those he had obtained by Instrumen- 
tal means, but Infinitely greater In force, might be produced by the action of 
the glolK, as a magnet, upon Its own mass, In consequence of its diurnal 
rotation; and. In the sequel, he asked whether tho Aurora Boreolis and Aus- 
tralis might not be the dischar^ of electricity, thus urged towards the poles, 
and endeavoring to rctam, above tho enrth, to the equatorial region ; citing, 
as in accordance with an afflnnattve reply, the effbct of an aurora upon tho 
masnetie needle recorded by Ur. R. W. Fox. lie did not pursue the subject; 
but Iho hypothesis has l)een abundantly verified, with respect to the produc- 
tion of terrestrial currents of electricity, in llio manner Inferred, by the 
e;irth's rotation, and tho other natural motions of I'onductors cutting the 
magnetic curves, by facts which the electric telegraph, land and submarine, 
has disclosed, and some of which wore recited; whilealitb 
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the Polar Lights tbemselTes, especially those which are sDsceptlble of precise 
meaHuruincul and itistntnientitl obaervaiion, couepire to verify Faraday's sug- 
geslion as lo their Immediate nature and utusc. That ihey are duly electri- 
cal in their nature, an inference rendered so probable by tbeli obvious phe- 
nomena, Mr. Brnyley considered to be proved by their [elcctro-magnelic 
Inductive) effects on Ihe maf^netic elements; nothing hitherto known having 
the power of producing such effects but maguellem itself, and electricity, 
while no phenomena of the former are lumlnons, — there is no magnetic 
light; — and Ihe absence of atmospheric electricity during the display of Ihe 
aurora, paradoxical as it may seem, Is a necossnry consequence, the electric- 
ity being absorbed, as it were, by its conversion into the correlate magnetism ; 
or, in other words, ceasing to be statically manifested while being dyaamicaily 
exerted. Some experimental Illustrations of the electrical natnre of the 
Polar Lights were then exhibited, in which (he luminous disruptive discharge 
was taken In exhausted tat)es, that is, in excessively rare media resembling 
In their attenuation the atmosphere itself at the elevations where the Anrera 
occurs; one of the tubes, prepared by M. Gassiot, showing the stratified dls- 
chorge (originally obtained by Mr. Grove), recently cited by Humboldt in 
evidence that the dark space In the Anrora may bo real, and not merely the 
effect of contrast. The eource of the electricity in these experiments being 
the apparatns termed the BuhmkorfT coil, Ihe close accordance between them 
and the natural phenomenon was pointed ont, in the fact that the electricity 
was obtained by a process of magnclo-elcctrlc Induction, exactly analogous, 
on the small scale, to the nalurnl process to which, operating In the globe 
Itself, Faraday has referred (he electricity manifested in the Folar Liglils. 
The actual influence of Ihe Aurora on the magnetic elements was exemplified 
by throe photographs fl^m the self-registering apparatus at the Kew Obser. 
vatory, on which (be vertical, (he horizontal, and the total-force magnetome- 
lere, respectively, had recorded the disturbances produced in them by ihe 
Aurora of December 3, 18^8. The facts establishing the participation of (he 
Folar Li!:ht In the great law of solar periodicity which it bad been the object 
of the lecturer thus generally to explain, were then briefly stated; and the 
conclusion was deduced, that the relation of the periodicity to the electrical 
causation of the Polar Light ia simply this, — that the magnetic action of the 
Sun periodically affects the teireBtrial mognctism, which being converted into 
cleclrieity by the earth's rotation and moving conductors, agreeably to (he 
theory maintained, exhibits the period in Ihe polar discharges of (hat 
elcedlcity. 

MAGNETIC DECLIKATION. 

From a table published by Encko, in the Jlfemnirs of Oie Bfrlin Aoorffroi/, 
it appears that, in the flftean years between 1839 and 1851, the magnolie 
" declination," or the westerly deviation of Ihe magnetic north from the tmo 
north, has diminished 1°49!'; the "variation" has. therefore, b«;n at the 
mean rate of 7) minulos per annum; but it has been a little greater in the 
second half of the term than the first. The declination at Berlin in IS^ was 
14° 50' 03". 

At a meeting of the Royal Belgian Academy, a letter was read fVom Han- 
stccn to the secretary. M. Quetelet, stating that with one of Gambey'a' 
needles, aided by careful manipulation, he is able to lake the precise dip 
within at least half a minute. From observations made in four summer 
montliB with a dipping-needle and unifilar and blAlar horizontal Qeedlee,he 
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:o the wmclusion that the diarnal TorintiOTi, observable in magnetic 
i, is produted by a feeble perturbativo force wliicJi turns roand the 
horizon from east to west in twenty-four hours. " When thla force proceeds 
to ihe south, Che horiuintal intensity diminishes, the inclination au)^cnts, 
end the decllnntlon has its mean value (about ten hours Ixifore midday); 
when it proceeds to the north, the horizontal intensity incrcnscs, the Inclina- 
tion diminishes, and the declination assnmes its mean value, which lakes 
place about an hour before sunset ; when it proceeds towards the west or the 
east, the respective declination augments or diminishes (one hour after mid- 
day, eight hours berore midday or midnight")- The inclination or dip, 
which Is now decreasing, will reach its minimum, Hansteen thinks, in Western 
Ilurope, in 1878. and has already reached it in Siberia. Its maximum was in 
167S, indicating a period of two hundred years. 

ON A KEW METHOD OP KENDERING TlSniLE TO THE EYE SOUB OF 
THE MOEE ABSTEUSE PROBLEMS OF CltYSTALIXJGKAFHY, HITH- 
EETO CONSIDEfeED ONLY AS MATHEMATICAI. AESTKACTIONS. 

There are some propositions of erystailograpliy which require soma me- 
chanical means beyond that of the use of solid models, to make them appeal 
to the eye for clearer perception. The most perfectly symmetrical solid fonns 
of the crystallographer belong to the cnbical or tessular system. There are 
seven different kinds or orders of forms belonging lo this system, perfectly 
eymmecrical, four of which admit of an infinite variety of species. These 
forms are associated in nature, as well as in their mathematical relations to 
each other. They are fonnd in crystals of the same substance, either in 
their simple forms, or else associated in combination with each other, tn iho 
different faces of a compound crystal; thus the cube, the octahedron, and 
the rhombic dodecahedron, are found as simple crystals of the diamond; or 
J^ccs parallel to all three or two of them, may be dbcovered on a more com- 
plox natural crystal. The three forms we have just enumerated, — the cube, 
the rt^ndar octahedron, and the rhombic dodocahedran, — maybe considered 
as the permanent or limiting forms of the cubical system; they admit of no 
varieties; their angles, whether those of the Inclination, of adjacent faces, or 
of the planes consUlutinn; their faces, are invariable ; they are also llmltlnti; 
forms. Between the octahedron and the rhombic dodecahedron, we may 
conceive an inlinite number of varieties of the three-faced octahedron, pass- 
ing from the form of the octahedron to (hat of the rbomble dodecahedron; 
BJmilariy, the octahedron and the cube are limiting forms of an infinite scries 
of twenty.fonr-faced irapezohodrons, and the cube and rliombic dodeca- 
hedron of a, series of four-faced cubes. The forty -eighl-f^ced scalenoh»dron, 
or the six-faced octahedron, is a form varying wllhin tbe llmlls of alt the 
othen. To represent to the eye the passage of all the varieties of these 
forms between their respective limits, is ihc object of the mechanical con- 
trivance which Is the subject of this paper. A slteleton or armillary sphere 
is eonslructed of Iron wire, so as to mark out the principal zones of the 
sphere of projection of the forms of (ho cubical systcrai three circles are 
united ot right angles to each other, so as to represent eight equilateral spher- 
ical trianglBB. each of whoso aides are area of 90°. The six points where the 
arcs cross each other are the poles of the six feces of the cube; the lines 
joining each pair of opposite poles represent the cubical axes, each axis 
beinK perpendicular to two faces of the cabo which can be Inscribed in tba 
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gphere. Each arc is now bisected. These iwelvo points of hiscctian are the 
poles a[ (he rhotubic ilpdocalieUran ; tlie lines juiriing tljo o|>pi>3lto paira of 
these poles are the rhombic &xcs, each of these axes bein^ perpenilicutur to 
two faces of the rhomlui: dodecahedron iascribecl In the Ephcrcs, or inscribed 
in the cube iiiBcribed within the sphere. Let each of the eight equilateral 
apbericnl tiianglea be divided into six equal and Himilar spherical tiian<rles 
by arcs, joining iho ungle of each triangle with tiio centre of its opposite 
side. The armillary portion of the sphere is now coniplcleil. The point 
within each of the eight equilateral spherical irian^iea, formed by the inlcr- 
Bcction of the throe arcs by which it is divided, is the octahedral pole. Tiicro 
are, of conrse, eight of these; the lines Joining the opposite parrs of these 
poles are the octahedral axes, each one being perpendlcatar to two opposite 
faces of the re<;ular octahedron inscribed in the sphere, or In the cqIm in- 
scribed within the sphere. If we now join each polo of the octahedron with 
the three poles of the octahedron in the three adjacent cqallatcral spherical 
trianfllos by atralght wires, and do this symmettically for the eight poles, 
we sliall then have the cd^KS of the cnbe inscribed within oar armiilsry 
sphere, — the octahedral axes joining the opposite solid angles of thia cube, 
and the rhombic axes passing through the centres of each opposite cdjro- 
Within this skeleton cube we now inscritio a rei^lar octahedron, using elastic 
strings for Its edges, by uniting the point where each cubical axis passes 
through the face of the cube, with the similar points on the two adjacent 
faces. Kach face of the octahedron Is therefore represented by an equilateral 
triangle of elastic cord. Wc now suppose each side of the eight equilateral 
triangles to be bisected. Every angle of the eight equilateral triangles is 
joined to the bisection of its opposite edge by another series of ehistic cords. 
Wo have now an octahedron inscribed In the cube inscribed within out 
armillary sphere, — every face of the octahedron having marked upon it tlio 
traces formed by an Imaginary plane passing throo|,'h the zones of its sphere 
and Ita centre. It will now bo seen that the cubica! axes Join the opposliu 
solid anftles of the octahedron; the rhombic axes the bisections of its op]«>- 
slte edges; while the octahedral axes pass through the intersections of (he 
elastic cords, which join each solid angle of Iho octahedron with the centres 
of the edges opposite to It. The points where the elastic cords meet, and the 
octahedral axes pass through the l^ces of the oclabedron, arc now listened 
to cords. These cords are made to ran round pulleys, and are united to- 
gether, so that by pulling them simultaneously, the points uniting, everyone 
of the three elastic cords which are described on the face of tie Inscribed 
octahedron, can be mode to travel uniformly and symmetrically along each 
of the octahedral axes, from the face of the octahedron to the solid angle of 
the circumscriliing tube. Another series of cords are united to each of (lie 
four elastic cords, which meet at the point bisecting each of the edges of the 
inscribed octahedron. Tliese, by a similar contrivance, are made to draw 
these points along the rhombic axes. The Instrument Is now completed. 
By pimply pulling the eight corda united together, which cause the elaatic 
cords to ascend the octahedral axes, the Inscribed octahedron passes through 
every form of the three-faced octahedron, till it reaches the limiting form of 
the rhombic dodecahedron, — each three-faced octahedron being inscribed 
within the cube inscribed within the sphere. In a similar manner, by palling 
the cords running along the rhombic axes In combination with those running 
alon^ the octahedral axes, all the other forma are shown as passing within 
their prescribed llmlla. Aa soon as the cords are loosened, the elastic bands 
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ImmciIintGlj rcEunic the form of tLc insnlbcd ortnlicdron. In nddilion to 
those Ibrms Hie iiistrument also can be mado lo dciiaonBlrntO tho pasBBge of 
all ttio hemihedrol forma of tlie cubical Ej^tcm, wiili mclined faces witbln 
tlicir Umits. In this manner. It was demoDstfiiteU that this iDsuument can 
make viaiblo to Ihs eyu all Ibe chaa<^ and vartetics of an Inlerestln^ enhet 
of forms and their mutual relations, iThich could otherwise only be conceived 
by a consulonible power of mathematical abstraction. This arm lllnry sphere, 
by some other small additions, can be maku use of ftir ti-ucing out eomo of 
the most beoollful portions of the zotie-lheory of the poles of cr}'stRlM. — Uto. 
Waiter MilclieU, St. A., Proc. Boytd Imtitation, Londoa, ManA 18, 185U. 

OBSERVATIONS ON rUOSrHORESCEJSCE, 

At a late meeting of the American Photographic Society, New York, the 
Gubject of phosphorescence being under discussion, the President, Professor 
W. H. Draper, made the following remarks : " 1 will mention a fbct or two 
nhich may be found to have some bcnrlng on the question of storcd-up 
lif;ht. If tho ponder of snlplildc of calcium be spread on some convenient 
surface, aa a sheet of tin, and upon this a key be laid, and the whole be ex- 
posed for a few minutes to the sunllglit, on brlnginj; tt in a dark room and 
removing tlie bey, the whole surface will ebine, except where the key left its 
shadow. Tho image of the key will appear black on a while ground. The 
phosphorescent light, however, gradually diminislics, till iho imu;io of the 
key rannot be distinguished. If now a ring bo laid on the powder, and ihe 
eurface bo again exposed to sunlight, in the dark the Image Of the ring will 
appearand disappear. The experiment may be continued wlih oilier otyects, 
and with precisely similar icsults. So far you And nothing that you did not 
know or inifihi easily anticipate. But now heat Ibe phite in the dark, and 
the images of tho key and rin;!;, and other objects, will ri^ppear. These 
images were Impressed, for a considerable time were latent, and again they 
are developed. A phosphorescent which has lost Its power to shine in the 
dark, recovers this power when a spark of electricity Is sent through it. 
Tho ll^ht now given out passes readily through quartz, while glass is opaque 
to it I have examined a great many diamonds iu the'sludy of phosphor- 
escence. I have observed Ibot yellow diamonds are Invariably phosphores- 
cent, anil shlno with brighter light than others. If, after (he diamond has 
ceased lo shine in the dark, it be warmed In tho hnnil, it jrlows again, but 
only for a short time; this property may be restored successively at increas- 
ing tcmpor.iLurcs." 

ON PnOSPHOEESCENCE, FLDORESCEKCE, ETC. 

The following Is a report of a lecture on the above snljjcct, given by Pro- 
fessor Fiiraday, before the Royal Inslitution, June nth, 18®: The asont 
nndcrslood l)y the word " light," presenls phenomena to varied in kind, and 
is excited to aenaiblo action by such different cnnses, octing apparently by 
methods diffcrini; greatly in their physical nature, ihal it excites the hopM 
ol' Iho phllo^<ophcr much in relation lo the connection which exists hctivcen 
nil (he physical forces, and tho expectation thai that connection mav be 
greatly developed by its means. This consideration, w ith the great advance 
In the oxpcrimontnl part of the subject which has rccentiv been made l)v E. 
BecqtuTcl, were the delonnining causes of the production of this sul(ieot 
before the Membera of the Boyai Institution on the present occasion. The 
IS 
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Tell-known efftect of light In radiating (mm a centre, and rendering tiodie» 
Tisible which are not bo of tbemsclveB, ae long as tlie emission of raja wns 
continual — tlie general nature of the nnilalntory view, nnd llic t'ua that llio 
maibciuaticaL theory of tbcse assumed undulations was tlio game with that 
of the undulation of sound, and of anj undulations ocfurring In elasliu 
bodies, wore referred to aa a starting position. Limited to this effect of 
lljjht, it woB observed that the illuminated body was luminous only whilst 
receiving the rays or andiitaiiona. But superadded occasionally to this 
effect b one known ns phospboraaceoee, which is especially evident when the 
sun is employed as the soorce of llj^ht. Thus, if a calcined oyster-ehcll, a 
piece of white paper, or even the hand, be exposed to the sun's rays, and 
then Instantly placed before the eyes in a perfectly dark room, tliey ot^ seen 
to be visible after the light has ceased to 1^11 on Ihcm. There is a further 
philosopbieal difference, which may thus be staled: if a piece of white 
oyster.shell be placed in the spcclnun rays issuing from a prism, the parts 
will, as to illomination, appear red, or (n-ccn, or blue, ns they come under tha 
red, green, or blue rays ; whereas, if the phosphorescent effect be observed, 
i. e., that effect remaining after the illuminating rays are gone, the light 
will either be white, or of a tint not depending upon the color of the ray 
producing it, but upon the nature of the substance itself, and the same for 
all the rays. The ray which comes to the eye in an ordinary case of visi- 
bility, may be considered as that which, emanating from the luminous body, 
has Impinged upon the substance seen, and has been deflected into a new 
course, namely, towards the eye; it may be considered as the same raj, 
both before and after It baa met with the risible body. But the light of 
phosphorescence cannot be so considered, inasmuch aa lime Is Introduced; 
for the body is visible for a time sensibly after it has been illuminated, which 
time in some cases rises up to minutes, and perliaps hours. This condition 
connects these phoaphoreaeent bodies with those which phosphoresce by 
heat, as apatite and fluor-spar ; for when these are made to glow intensely 
by a heat far below redness, it is evident that they have acquired a slate 
which has enabled them for a time to become original sources of light, just 
at the other phosphorescent bodies have by exposure to light acquired a like 
state. And then again, Ihero Is this further fact, that as the fluor-spar, 
which has been healed, docs not phosphoresce a second time wbon reheated, 
still It may be restored to its first state by passing the repeated discharge of 
the electric spark over it, as Pearsall has shown. Then follows on (in the 
addition of effect to effect) the phenomena of fluorescence, and the flne con- 
tributions to our knowledge of Ibis part of light by Stokes. If a fluorescent 
body, as uranium glass, or a solution of sulphate of quinine, or decoction of 
horse-chestnut bark, are exposed to diffuse daylight, they are illuminated, 
not merely abundantly but peculiarly, for they appear to have a glow of 
theii own ; and this glow does not extend to all parts of the bodies, but is 
. limited to the parts where the rays first enter the substances. Some feeble 
flames, as that of hydrogen, can produce this glow to a considerable degree. 
If a deep-blue gloss be held between the body and the rays of the sun, or of 
the elccirlc lamp, it seems even to increase the effect; not that it docs so in 
reality, but that it stops veiy many of the luminous rays, yet let the rays 
producing this effect pass through. By using the solar or electric spectrum, 
we learn that the most effectual rays are In most cnaea not the luminooa 
ones, bat are in the dark part of the spectrum; and so the fluorescence ap- 
pears to be a luminous condition of the substance, produced by dark rafi 
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wliich are slopped or consumed In Ihe nci of cemlcrlnf; the fluorescent body 
luminous ; so tliey prodaco tliis effect only at the (ii-al or entry BurfiiM, Iho 
]>ussiiig ray, thou^rh the lii^ht |!:ocs onward, bein^ unable to produiv the 
effect Df^in ; and this effect exists only wbllat tbe competent ray ia fulUuR; 
on to Ihe body, tbr IE disappears the Instant the fluorescent subEtanco is 
taken out of the light, oi the llsht shut off IVom It. When E. Becqnerel ' 
fittni'hcd this sulijcct, ho enlarged )t in every direction. First (If all, he prc- 
piii-ed most powerful phosphorl, these being chiefly sulphunita of the alka- 
line earths, slrontja, baryta, lime. B.v tnmtment and selection, lie ol>tained 
tbcm so that tbcy would emit a special color; thai, seven different tul>cs 
mi^ht cvntnin preparations vhlch, exposed to the sun, or diffused daylii;lil, 
or Iho electric light, should yield the seven rays uf Iho spectrum. The iijiht 
emitted (^nerally possessed a lower degree of refVangibility than the ray 
causing the phosphorescence; but in some instances ho was able to raise tho 
reiVanglble character of the ray emitted to that of the exciting ray. By 
taking a given preparation, and raiaing it to dltfcrcni temperatures, be 
caused it to give out different colored rays by the single action of one com- 
inon ray; this variation In power letum lug to a common degree as the teni' 
peratures of the pbosphori Iiecaine the same io all. He showed that lime 
was occupied in the elevation of tho phosphorescent state by the ray, and 
also that time was concerned in various degrees during the emission of tho 
phonph orescent ray; that this lime, which In many cases was long, might 
be affected, being eliortcncd by the action of heat, and then the brilliancy of 
tlio phosphorescence for the sliorlcncd time was Increased. Ho showed Iho 
special relation of the different phosphorl to the different rays of Iho spec- 
trum, pointing out whore iho maxiuinm effect occurred ; also that there were 
the equivalents of dark bands, i. e., bands In tho spectrum, where little or 
no phosphorescence was produced. These phosphori were many of them 
highly flaorcscent. Tlius, if one Of them was exposed to the strong voltaic 
liglit, and then placed in the dark. It was aecu to be brilliantly luminous, 
gradually sinking in brightness, am! ultimately fading away altogether; but 
if It wore hold in the rays beyond the violet end of Ihe spectrum (tho more 
luminous rays being shut off), it was again seen to l>e beautifully luminous, 
but that state disappeared tho instant it was removed trora the ray. Now 
this is fluorescence, and the same body seemed to be both phosphorescent 
and fluorescent. Considering this matter, and all the circumstances n^ard- 
ing time, Becquerel was led to believe Ihat those two luminous conditions 
differed essentially only in tho time during vhich the state excited by tho 
oxposore to light continued ; Ihat a Ixidy being really pbosphorescenl, hot 
whose etato fell instantly, was fluorescent, giving out Its light while the 
exciting ray continued to fall on it, and during that time only ; and that a, 
phosphorescent waa only a more sluggish body, which continued to ehino 
after the exciting ray was withdrawn. To inve!iti;^atu this point, he invented 
the p/iospAorosmpe, an apparatus which may vaiy In Its particular conatmc- 
tlon, but in which disks or other surfaces, illuminated by tlie sun or an elec- 
tric lamp might, by revolution, be rapidly placed before Ihe eye in a dark 
chamber, and so be regarded In tho shortest possible space of lime nftcr 
their illumiuntiou. By such an apparatus Becquerel showed that oil the 
fliiorosfcnt lioilica were really phosphorescent, but that the emission of light 
ciiilured only for a short time. An extensive scries of experimental illustra- 
tions upon the foregoing points was made with flno specimens of phoapbori, 
for which tho speaker was indebted to M. Berquerel himself. Tho phoipbo* 
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roacopo cmplojed consisted of a fjlindcc of wood, one incli in diameter ond 
Kevcn laclics biag, plnt-ed in tlic iiiii>;lo of a bluik box with the cict-tric lamp 
insldo, so that ihrcc-founhs of tbc cylinder wore uxiemal, and In the dork 
chamber where tbe HudlciiL'e snt, and one-founb wna within the box, and in 
the hill power oTtho voltaic light. B; proper mechanical arrangements (his 
* cylinder couM bo revolved, and the part which was at one instant wllbin, 
rapidly brou;^t to die outside, and observed by the audience. As the cylin- 
der could lie made to revolve 300 Itmea in a second, and as the twentieth 
part of a revolution wod cnongh to bring a sufilcient portion of the cylinder 
to the ouli^ido, it it evident that a phosphorescent effect which would last 
only tbC'jn'i;i7 or even the {[u'lTtr of a second might be made apparent. All 
escape of light between tbo moving cylinder and the box was prevented by 
the use of properly attached black velvet. The cylinder was first Kup[ilied 
with a suiface of Bocquerel 's pliosphorl. The effect here was, that when by 
rotation Iho part illuminated was broujiht ontside the box, It was found phos- 
phorescent, ir the cylinder continned to rotate. It appeared equally luipin- 
OU3 all over, and when the rotation ceased, or the lamp was extingnished, 
the light grndually sank as the phosphorescence fell. Then a cylinder having 
a surface of quinine or ]£scnlin, was put into the apparatus. Whilst the eyl- 
indcr was still, it was dark outside ; but when rcvotvin<; with moderate ve- 
locity it became luminous outside, ceasing to be so the moment the revolution 
slopped. Hero the fluorescence was evidently shown to occupy time, — In- 
deed, the nill time of a revolution, — and taking iidvanlogc of llial, llie 
Bclf-shining of Iho body was separated trotn its illnmlnallon within, and the 
llliorcsccnco made lo assume the character of phosphorescence. Aiioilier 
eylinder was covered with' crj-stols of nitrate of uranium, a hot iniurated 
solution having been applied over it with a tine brush. The result was 
beautiful. A moderate do!2reo of revolution l>rou;;ht no litrht cut of the 
box, but with Incrca-sed motion it began to Bp|tear at the edge. As the 
rapidity became greater, the light spread over the cylinder, but it could not 
be carried over tlie wliolc of Its surface. It issued as a band of light where 
the moving eylinder left the edge of the box, diminishing in Intensity bb 
}twenton,and looking like a bright flame, wrapping round half the cylin- 
der. When the direction of revolution was reversed, this flame issued from 
the other side, and when the motion of the cylinder was Flopped, all the 
phenomena of fluorescence or phosphorascenee disappeared at once. Tbo 
wonderfully raplil manner in which the nitntte of uranium received the ac- 
tion of Iho li;fht within the Iwx, and threw off lis phosphorescence outside, 
was beantiflitly shown. The electric light, even when the discharge Is in 
mrefled medio, or as a fteble brush, emits a great abundance of those rays, 
which produce the phenomena of fluorescence; but then If these rays have 
to pass through common glass, they are cnt off, being absorbed and de- 
stroyed, evon when Ihey are not expended in producing flnoreseence or phos- 
phorescence. Arrangements can, however, be made, in which the adi-anta- 
gcons circumstances can be turned lo good account wiih such bodies as 
Becqnercl's phosphori, or umnlnm glass. If these be Inclosed within glass 
tnlics hnvinit platinum wlresi nr the cxtremftieii, anil wlilch are also exbansted 
of air and bermeticnlly Bcatecl, then the ilischarges of a Riihmkorff roil con 
ho continually sent over the phosphori, and the effects, Iwlh fluorescent and 
phosphoi-usc'ent, bo Iwniitifnily shown. The fli-st Or Immijdinto light of the 
bwly is often of one color; whilst on the cessation of the discharge, the sec- 
ond or dcl^ired light Is of another, and man? variations of the effects can 
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be prodnced. In connection wiih rarefied media it may be remarked, that 
Eome of Che tubes by Gtissler and others have been observed to Iiuve tbclr 
rarefied atmospbcres phosphorescent, glowing witli liglit for a moment or 
tn'o after the disebartje through them was suspended. Since then, Bccqucrel 
has observed that oxygen is rendered pbosplioresccnt, i'. e!, lluit it presents 
a persistent effect of light, when electric dlsehai^s are passed tlirou^h It. 
1 have several times bad occasion to observe (hut a flash of UgbtninK, when 
seen as a liaeor dlEcharge, left the luminous trace of Its form on the clouds, 
enduring for a sensible tltno after the lightning was gone. I strictly verified 
this fact in June 1857, recording it in the Plalosopliiail Magazine, and ro- 
ferred it to the phosphorescence of the :loud. I have no doubt that that Is 
the troo cxplaO:ition. Other phenomena, harinf; relation to fluorescence 
and pbosplioreseenco, as Iho difference in the light of oxygen and hydrogen 
exploded in glass globes, or in the air, were referred to, with the expression 
of slronK hopes that Becqucrcl's additions to that branch of sdenco would 
greatly explain. 

OK INTERMirnNG FlUOEESCENCB. 
J. Mutler has observed in ptatinocjanld of barium a peculiar phenomenon, 
to which he has giving the name of Inlennitling fluorescence. When asirip 
of paper is washed with a solution of llio salt in such a manner that on evap- 
oration the surface appears covered with a layer of delicate green crystals, 
and then exposed in a dark room to the spectrum produced by a (lint glass 
prism, aided by a lens of long focal distance, almost the wbole portion on 
which the blue rays fall appears blue. In this blue portion, however, three 
isolated green fluorescent bands appear. The middle of one of these bands 
corresponds to Frauenhofer's line G; the two others lie between G and F. 
The centres of these bands correspond to the wave-lengths (J-00O4fci""n, 
0*00l)44()""", 000130""". From this it appears that rays of these wave- 
kngtbs produce fluorescence, while those of intermediate wave-lengths pro- 
duce none. An nninlemipted green fluorescence begins at that portioo of 
the apectrom which corresponds to a wave-length of aboat O'COtMlOmm, No 
almllar phenomenon has hlltierto been observed, — Pogg. Ann., civ., 640. 

NOTE ON THE FOLAKIZATION OF THE LIGHT OF COMETS. 

The following note, communicated by Sir David Brewster to the French 
Academy, is published In the L. E. and D. Phitosaphieal Magazine, for April 
18SU, p. 311, Although thet« can be no doubt as to the accuracy of the 
observations of M. Arago, on the indications of polarization discovered by 
him in the light of the comets from 1819 to IStS, there is nevertheless noth- 
ing impossible In the supposition that the light may have been polarized after 
arriving in tbe terrestrial atmosphere. In fact, when we consider that light 
is polarized by reflection In passing through the coats of the eye, that It is 
polarized by refraction at tlie font or six surfaces of the object-glasses of an 
astronomical telescope, and also in passing through the surfaces of its eye- 
piece, and lastly, that the light of celestial bodies undergoes a slight polar- 
ization by the refraction of the atmosphere, we are compelled to admit that 
the problem of the existence of polarized light in tlie light of comets is not 
solved. 

I am not aware that those who have observed traces of polarization in the 
light of comets, have noticed the direction of the jlane in which It has been 
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polarized; reTerthclcss, irithout Bomo observation ivo cannot discover its 
cause. If tlio li-iit bo polaiizcJ In n plnno passing llirouffh tbe fun, tlie 
comet and llic cjc, wo must infer that it la polarlKcil by the reflection of tlia 
lii;lit coming from the sun; if ItlHipolnriied in an opiMWitc plane, llie polar- 
isation may Iw due to tlie refraetion of llic ntmosplierc. If it bo polociied 
qpM (jiin ivrsHs, lliia may bo due lo these caasei, vii., to retVactlon by tlie sur- 
taven of ilie object-pl asses nnil oyo-pioce, to tlie imperfection in the annealing 
of iho glass of which the lenses are fbrmed, ortothofiictof oncormoreof the 
lonBOS belns pinclied in their coll. Supposing it to bo an effect of Ihe ilrst of 
these causes, Ihe opening of tho object-glasses and oyc-pieee should be 
rcdnced to a central hand, which wculd eliminate tho light polarized in an 
opposito plane, and leave that which is polari/cd In a plane perpendicular to 
tlie direction. By tomlnj; tho telescope on the lenses, the direction of the 
polarization would be clianged. 

If the polarization bo produeeil by a defect In the annealing of (he glass 
of which (he icnses arc made, tho existence of this imperfection will bo ren- 
dered evident by exposing (ho lenses to polarized Hslit. 

If tlie polarization observed lie due to the reflection of the rays of the sun 
by the comet, or its envelope, small stars will bo seen more distinctly when 
tho polarized lt(rlic is extingidshcd by the application of a Xicol'a prism. 

Olitels rendered visible inafoij. — Whilst I was studyiag the polarization of 
tbo atmosphere, I observed (his remarkable taa, tbat when distant objects arc 
rendered indistinct by the interposition of a light (bg, a part of their dcflnile- 
ncss may bo restored by looking at them through a Nlcol-prism, which stops 
all (ho light which the fog bns poionzcd in a plane passing through the sun, 
the object, and the eye of tho observer, Tho objects thus made mote dis- 
tinct and visible, were seen throu^ih that portion of the fbg in which the 
polarization of tho rcflocted lisht was at a maximum. This method of ren- 
dering visible, olyects rendered indistinct by fogs, may, it appears to inj, 
tcccive Important applications In military and naval operations. 

OS THE F01£M OF THE EYEBALL, AKD THE RELATIVE POSITIOX OF 
THE ESTEASCE OF THE OPTIC KERVE ISTO IT IN DIFFEREST 

AMMALS. 

In a paper on the above sobject presented (o the British Association, 1&58, 
by Mr, T. Xonnclcy, the author observed that the orbits of the eyes nro much 
larger than the eyeballs, and (hat their axes diverge considerably In an out- 
ward dh^actlon, while those of the two eyes are perfectly parallel. The eye- 
balls lie En (be fore-part of the orbits, and according as they arc more or less 
prominent, and more or less covered with tho lids, do they appear to bo larger 
or smaller. Tho eye of tho infknt is larger, in proportion to the size of tho 
body, (hon that of the adult; but it is by no means certain that tho eye of tho 
male Is larger proportionately to the size of tho body than tho cje of tho 
femalo. By somo anatomists the hnmaii eye was described as a spheroid, 
the diameter of which, Trom bcfbre to behind. Is greater tlion in any other 
direction. Ho had measured a great numlicr of eyes, of the human subject 
as well as of animals, and ho found that wherever there was a departure 
from tho spherical fi.sare. It was in the direction contrary to that which had 
been commoniy staled. In some instances tho difference between the two 
diameters wna scarcely perceptible; En alt, where a distinction was observed, 
tlie ttansveise wai the ciyoteat. He had prepared a set of tkbleiCwhieh ward 
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printed), con tainins the rc^lt of the measnrpment of two hundred ejes of vari. 
ons crcntures. In roncluslon, Mr. Xunnelcy said ', Thu mcaeurcmcnlK, I think, 
cleut)' prove tb:it whatcccr put tho flbres of the optic nerve play in llio 
phenomena of vision, — and they, In nil prolintiiliti', only convey to tho scn- 
■orium tho impression received by tho true retinal elements, — ilie greotcst 
nnmbcrof them are distributed on that part of the cycbnil where tliere Istlio 
(palest rdngo of vision, nnd that the largest expanse of rclina la on that 
part of tho ball opposite to where objects am placed, and consequently it is 
where tho visual imag;cs of them must fall. Thus the extent of vision is 
nlwaya Ineonformily with the space of rclina on that side of the opt ie nerve, 
and as the rods and cellules appear always to correspond la abundance with 
tho fibres, thai side of the retina which receives the greatest number of Im- 
ages Is most exercised, or where the ranse of vision Is the greatest, is always 
tho iarpjat. That this ia a fticl, I think a careful comparison of tlio position 
of the eyes in the bead, the size of the eyeball, and the exact position of the 
orlrance of the nerve into it, with the mode of life and habits of various 
creatures, will render more obvious than a casual glance would do. To men- 
tion only a fbw instances aa illoslmtions : Man, from tho erect position of 
his body, the horizontal placing of his eyes, and his linblts, haa a more pan- 
optic range than any other creature (of coarse in this consideration all mo- 
tion of the head, neck, and body of the animal, must be excluded, and 
those of the eyeballs alone admitted). In him tho optic nerve enters the halt 
not far from the centre; leaTlnir, however, a somewhat shorter space on the 
inner and lower parts of the retina than on the nppcr and outer. Now, while 
maD enjoys a fi'ce range of vislonabuce the horizontal line, there arc far more 
occasions for him to look at objects below (han above this line, and thus mere 
visual Imaj^ are projected to the upper and outer sides of the entr.incc of 
tho optic nerve oilener than to the inner and lower sides of this spot. In the 
pig, who sees at no great range before him, and who seeks his food with the 
snoat almost always in the groand, whose head and eyes are consequently 
for the most part downward and near the ground, the nerve enters the ball 
more outwardly and much lower than it does in man. The pig wants not to 
see fur before him, but he does require, while gmbbina:, to look liehlnd him, 
ftom whence danger comes. So vrich tho timid herbivorous animals, Loolc 
at the entrance of the nerve In the bullock and sheep, who passsomnch 
time with the head in a dependent position near to the ground with tho eye 
directed upon the surface, in open plains, where danger usually comes from 
Ijehind; in them the upper and the inner aides of the retina aremnch larger 
than the lower and ODtor portions ; while In the deer, who live in more wooded 
places, where danger is also fVom the front, but who, like Che bullock, has 
the bead downward In feeding, though the Inner or anterior side of tho relina 
Is still larger than tho posterior, it is so to a much less cxftntthan It Is in the 
bullock, while tho upper portion still continues asproportionatelylargeas it Is 
in sheep and bullocks. On the contrary, in the horse, who Is not so preyed 
npon, who carries the head erect, and observes all around, the nerve enters 
the eye more nearly In the axis. In birds, with (bw exceptions, the nppcr 
portion of the relina ia much more consldorablo than the lower parts, but the 
anterior and posterior portions vary much In different genera. Those whoso 
locomotion Is performed principally by ibe feel, and whose range of habita- 
tion is very small, as the common fowl and turkey, have the Inner or anterior 
portion very considerably urcalcr than Ihe onter or posterior. Thovc birds 
whose range Is greater, nml who use Ihe wintp fgr proi^resslon, hut do not 
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wnnder very far, as the groQse and pnrtrid;^, have much lees difference In 
tho Iwo portions of the retina; wliila In tliosc birds wliosu flij^bt Is Tar and 
proiorigwl, as the crow, rook, swan, jrtKise, and duck, tlio entrance of the 
neFvc is very nearly to the centre of tlie ball. So in reptiles. In the tnrtlc, 
who only requires to sec immediately before and under him, tbc onCer nnd 
npper portions of tbc retina are very mueh the larger. In the more active 
alligator, frog, toad, and chameleon, while tho upper portion maintains Its 
size, tho outer and inner parts are more nearly equal. In those creatures 
whose habitation is tor the most part under frround, as the shrew and the 
mole, the eyes are eo small as to bavo led Hagendie to assert that the mole is 
witboat the organs altogether, which is not the fact, tbr I have found aU the 
essentials of an eve, oven troe retinal elements, optic nerve, and a well-devel- 
oped choroid. Yet the onj;au is so minatc,and concealed by (he skin and 
hah, S9 probably only ennblcB tho creature to discern the llglit, which Is all 
that it requires; for, llvinfc andergroand, where it seeks Its prey, it obviomly 
must depend upon Che acuteness of other senses than of sight for its living. 
Though in the iodivldoal there is usually some proportion between the size 
of tho eye and the body, taking difTerent classes and genera, the size of tha 
animal is very little gnldo to that of (he eye, the proportions between the two 
being determined by other considerations than chat of the bulk alone of the 
creature; forthough, as a whole, tho eye in finh boars a larger proportion to 
tho whole body than it does in other divisions of the animal kin<idom, and 
the eyes of birtls are, as a class, much larger than those of mammalia or 
reptiles, yet amongst the different genera of all tliese classes there are very 
great differences, determined, apparently, by the tbllowlng coiiaJderatJons, 
amongst others not so obvlons. Whan the creature lives in fbcbis light, yet 
moves uelivcly about, nnd la guided in its locomotion by the sense of sight, 
as in nocturnal birds and animals and llsb, the eye is very large, appai«nt1y 
to lake in A large quantity of the feeble light; on the contrary, where the 
creature Is goided in its movemenis by other senses, then the e/o is very 
small, as In the bat, the roote, the shrew, and the eel. Where vision pene- 
trates to a long distance, and where the eye enjoys great power of overcom- 
ing tiic aberration of parallax, the eye Is large, as in rapacious birds. When 
the bruin and Intellect are more developed, the size of tho eye diminishes, 
and the two eyes become more parallel, as In man and tho higher mammalia. 
Wbcre animals are feeble, timid, have but little defensive power, and are 
preyed npon, Iho eye is nsually very large, as in tho haro, the conies, tha 
whole deer tribe, and many of tho other ruminants. Where the animal is 
not predacious, and tho size and strength are sach as to protect it from being 
preyed upon, tha eyes are commonly small, as in the whale and theelepbaut; 
In thelatter the eye is even smaller than it is in Iho horse, and scarcely larger 
than in the eagle. * 

KALEIDOSCOrE TOP, 

Under the above name a beautiful philosophical toy has lately been ck- 
hlbitod (o the London Society of Arts. It is a top, with a fiat disk of wood, 
and a spindle in its centre, hy which It is set in motion with a string. On 
the upper surface of the disit cards of various colors and sh^ipes are placed, 
nnd held by pins, and the top is set in motion. This produces pleasing 
effects, as a blue and yellow card exhibits a green color, a red and l)luo card 
a purple, and a red and yellow cai-d an orange coloi-. By taking a black 
cord pierced with holes, and held steady above the rotating colored Cfuds, 
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the eye sees througli Iho openinss b, most benutlftil p1aj of colore. They 
d.infc ond waver in Iho oiitlino of tlic peiforaicd lilai'k cnrd in a manner 
thnt appears mogical. Tlicso effects are due to the fuel that tiic eye relains 
foi: a ccrtHin period (ho inipreasionfl of color wUicb it veceli-es, and one hn- 
pression has not time to be effaced before another saccecds it. The Inventor 
Is J. Gorham.who baa tliaa Eucceeded in making a toy exhibit nil the effects 
of the well-known prismatic wheel. 

OCCASIONAL 



In a commnnication on the above subject, presented to the American 
Association for the Promotion of Sfienco, 1859, by the Rev. Georifo Jones, 
U. S. N., the author first relirred to (he cose mentioned by Huml>oldt, In his 
Cosmos, wiilch occurred In Germany atiout the year ISiJ, vilieti tlie atmos- 
phere was so luminous that people could ses lo read fine print. While at 
Quito, in IRjfl-?, he (Mr. Jones) noticed a sinKuIar Inminousness, — not con- 
stant, bat occasional, — and made records of the phenomenon, j^bout tiiat 
time, and before bo. hitd spoken to any one about it, an Irish i^ntlcmnn. Col. 
LanGKitn,wliohad taken part in the revolnlionniy stiti!;{;le in Ecuailor, men- 
tioned a similar case which he had observed at Uacbeche, atiout three dnya' 
jonmey from Quito, when the nisht was so bright that his sen-ant called 
him np, and they started on a journey, supposing; it lo he day, but after a 
wliile it bocame so dark tlut they could not sec at all. Col. Lancgan attrlb- 
nted it to the zodiacal lij;ht, bnt ho was wron<; as to the cause. 

The Colonel's statement led Mr. Jones to make some inquiries on the snb- 
Jeot, of Col. Stacy, at Quito, who lold him that, in his nlKht-marchca on the 
mountains, the air was often so bri;;hl tliut Ihuy conid see everything dis- 
tinctly, ond ajjaln it was so dark that they went stumbling over every stone 
that came in their way. 

Mr. Jones aoJd his own observations were made on cloudy nights, when 
be could get no light from the stars, and the lumlnousncss of the atmos- 
phere was such, at times, that he conld read the beadinj^ of ncwr-papers, — 
tlio Now York Herald, and Now York Joarnal qf Coaim^ce, for inslanco. 
The next night would perhaps lie so dark that ho could not see his hand 
twelve inches from hia fiice. Ho could not account for this phenomenon, 
unless on the supposition that all space was filled with luminous matter, 
that vibratoiy matter is self-lnminons, and that it is sometimes swept by us 
in dense wares. This explanation, be admitted, n-as f^-fetched, but be 
could think of no other. 

MOTHER-OF-rEARL. 

A peculiar phenomenon la noticed when wax, stearlne, or similar sub- 
st.tnces, especially if coloreil block by lampblack or graphite, has been 
poured on a sheet of moiher-of-poarl. It is that the inner surface of the 
con<ceaIed snbstance. In a cerl^n position to the eye, appears with the same 
lii-if^t Iridescence as the plate Itself This goes lo prove that (hose rotors 
are not owing to a particulinty of the '■uhitance of mother-of-pearl, but 
solely to tiio condition of il^ snrfico, whlih consist! of fineslrlie that bend 
the raj-s of reflected light, and re-oho them into the varions colors. lis 
being reflected light, li proved by the complete disappearance of the varie- 
gated colors when the surface is exposed to bomogeneoua light, such as that 
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from a lamp fed wllh nlcohol eontnining chloride of eodium. Uqatd wax 
or eieurinc poiircil on the surfaec will reeeive an impression of even tbe 
flncst Dncvenncsa, only discernible with the glnes, and tlierefore aleo striio 
causing the Irldescenso. That the garfac« of mothernif-pearl t'lves thU opal- 
escence, in a nnmber of positions, to the eye. and that obtained on wax only 
when held in a certain direction, is caused by the many iaminin anderlyinf; 
cnch other in the original, as Temarkcd by Breithaupt. Seen through a 
Nicol'a prism (of course with homogeneous tight). In case the undulal- 
jnK plane of the prlam f^lla vcrlicnlly upon that of the reflected rays, tlie 
aarfuce of the ithx Impression appears dark, while that of the original will 
ECill bo bright; for although the plane of the prisra be vcrtlenl to thai of 
the rays proceedinj; from the surface, it intcrsccls (hose from the underlying 
lamina under a different angle. —Archiv. der Pharmacie, 1859, 

MEW FHOTOUETER. 

The following Is a description of a new photometer, recently introduced 
for the testing of coal-gas. 

It consists simply of a disk of paper, one portion of which Is oiled and 
rendered translucent, whilo the remainder Is left unolled and opaque. The 
disk slides on a long graduated bar, wblcb has the standard spermaceti can- 
dle (bui'ning one hundred grains an hour) at one end. and the standard gas- 
burner (a five-feet*Argand burner, fifteen holes, ono-twenty-third of an Inch 
In diameter, seven-Inch chimney} at the other. If the paper is placed very 
near the candle, on looking at the side next the candle, we see the opaque 
portion of Ihe disk much brighter than the oiled portion, the quantity of 
light fVom the candle wlilcb la reflected being greater than the quantity 
from the gas which Is transmitted. On looking at Ihe other ilde of the 
paper, (he oiled portion presents the brighter appearance. The paper la 
slipped along until the distinction between the oiled and oj^aqae parts disap- 
pears, and all portions of the disk present a nnlform brfithlncES. when seen 
on both sides. The comparative distances between the paper and the can- 
dle, and the gas and paper, being measured by the |i;raduated bar on which 
the pa|>cr slides, a simple calculation gives the quantity of light emitled by 
the gus as compared with tbe candle. 



ON TlIE HEASUREUENT OF THE CHEHICAL ACTIOK OF LIGHT. 

M, Nicpce St. Victor has devised the following plan for measuring the 
chemical action of light. He fills a flask with a solution composed of 
oxalic add and nitrate of uranium, whicb produces, under (ho anion of 
even diffused light, a disengagement of carbonic acid gas with etfcrvcs- 
cence. In order to assure himself that heat has nothing (o do with llii:> 
phenomenon, the vessel containing (he solution was placed in a batb, and 
heated to the boiling-point, hut no disengagement of gai took place. 

There is In (his fact the principle of an apparatus tbr measuring, compara- 
tively, the action of light. A graduated tube, pa-'slng across tbe stopper 
of the flask, receives the liquid, which, under the pressure of the gas disen- 
gaged, risea more or loss, according to the power of (be Imnlnoas rays, 
durlns a g^veu space of time. 
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EEFEACriON. 



Notwlihatanding the great ImporMnco of soliic cdipses in astronomlcBl 
calculations, their value tias been hitherto much dimiulshed by a certain 
wnnt of agreement of the phenomcnH observed with the calcalations of the 
moat competent aatronomers. The moment when (be eclipse becomes toml, 
as well as the places OTcr which the shadow passes, and the dnralion of oil- 
icurity, all commonly dlfTer, In a most provoking manner, IVom what (hear/ 
would seem to iudicate. On this subject, M, Liais has written a letter to Ilio 
Astronomer Koyal, of Great Britain, in which ho points out a source of error 
which had hitherto escaped tlie researchen of the moat diatingulslicct lavam. 
The law b; which a ray of light, passing obliquely fVom a rare into a denser 
medium. Is doflucted from its path so us to enter the dense body less obliquely 
than It could have done by purauing a straight coarse. Is well known to hold 
good with respect to atmospheric sirata of different density. This refraction 
caiisea the heavenly bodies to appear higher up in the sky than they really 
are; and (ho denser the atmospliere, and the nearer the luminnry ia to Iho 
horizon, the more will Ibis effect be apparent. Tliis relVaction H. Llais culls 
the resular refraction; but, besides (hia, there exists an abnormal retraction, 
which takes place only on occasions of eclipses of the sun. It will be readily 
nnderstood that the sun's rays lieing cat off from a portion of the earth by 
the int^osition of llie moon, the temperature decreasea, and the strata of 
the atmosphere becomes denaer over (ho place where the moon's shadow 
' folia; thus a cone of comparatively dense air, surrounded by that which is 
expaaded b^ the sun's heat, is created, whieh will cauac a variation in the 
relVaction of the solar raya. The tendency of this refraction will evidently 
be to diminish the extent of ground covered as well by the umbra as the 
penumbra, and to make the eelipae at any given point to commence later 
and end sooner, in other words, to be ahorter, than previous calculation 
would Indicate, If this abnormal refVactlon hod not been taken into account. 
The amount of these refractions, depending as they do on the height of the 
iun and on vaHadona in the atmospheric density, from a variety of causes, 
can never be calculated beforehand, but the necessary data can easily lie 
obtained as the moment of eclipse approaebes, by which to make the neces- 
sary corrections. Besides alterations In the apparent position ani^duratlon 
of the eclipse, these refVactions produce several remarkable phenomena, 
which are only to be qhaervcd during a total solar eclipse; of these the pe- 
culiar blood-red color of the moon may be mentioned, as well as the appar- 
ent projection of the red flames, of whith wo know so little, upon the 
moon's disk during Iho eclipse of 18)2. Again, slight Irregularities In the 
reaction of dift^rent portions of the sun's edge may lend towards the pro- 
duction of what are known as Bally's bends, which have been frequently 
observed In cases where it Is difflrnlt to suppose the existence of lunar 

ing errors in the detcrmlnalion of longitudes by eclipses, that the different 
phnaCH of the phenomenon, as well before as after (he moment of total ob- 
scurity, l>e photographed, and the least distance of the centres at the place 
of observation calculated from the variation of the angle of position of the 
cusps. The inlerseclion of the line between the centres to be dcterminwl by 
calcalation, (ose'hcr wiih the Intimde of the phiee of ob«ervnlion, will give 
the longitude independently of ihese abnormal refractions. 
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A corrcepondtnt of tbc Journal of tlie Franldia /nstifute, states that a fiiTnil- 
Inr experiment, iliustratiii[{ the prEnelplo Of the stereoECope may be madi; by 
lookin<; into a mirror and convent ratint; the ocular axes upon any spot on 
iho surftiio of the^'lBS5,of nn equal eJevation with the eyes. If not.ui)i spot 
ixIms, tt can readily be supplied by wet!in)> apiece of paper or wafer the ii/,u 

The reflected images of the eyes bcinj; as fUr behind the glass an the eyes 
arc liefore it, and equidistant from each other, the ocular axes eonceiitrated 
upon the snrface of the mirror will, if produced, cross and precisely meet 
them, producing in the centra of the forehead one large cycloplaa cy«. 

CCKIOUS OmCAJ, PHEXOMENON. 

At the Aberdeen meeting of the British Aasocialion, Sir David Brewster 
exhibited a curious spoeimen of chalcedony, in the interior of whieh was a 
landscape minatoly depicted. The landscape was evidently produced by the 
action of nitrate of silver, which had been insinuated thronjih pores into the 
interior of the chalcedony. The most curious fact, however, about the spe- 
cimen was, that the landscape entirely disappeared after beln); kept some 
time in the dark, bot was restored again in a most distinct manner, after an 
hour' 'exposure to the lii;ht. ' 

A tl g upon the suggestion afforded by this Epecimen. he had induced a 
p d r\ n Edinburgh (o try the experiment of Inlroduting a li<nre into the 
a mass of chalcedony, by drawing it on a polished sm-face of the 
w nitrate of silver. The attempt was wholly sDccessful, and the 
figure a dog could bo disthictly seen In the centre of the specimen. 

as THE PEODUCTION OF LIGHT, AND THEOET OF COLOR. 

In a,pnpcron the above snbject, read before the British Association, 18», 
by J. Smith, Esq., of Perth Academy, the author stated that he was unable 
salisfactprily to account for certain natural phenomena connected with light 
by reference to either of the commonly received theories. A series of exper- 
iments were conEcqucntly nndcttakcn with the object of clcarins up this 
dlfBl.ult^ . and these experiments led to the eonelusion that vorlelics of color 
are prodaced by pulsations of light and shadow In dctinile proportions for 
each shade of color. In order to make this point clearer, let us suppose 
white li^'ht to be caused by motion in a fluid, and black by the absence of 
motion, then a certain color — blue, for example — would he produced by a 
oertain proportion of alternate rest and motion of this fluid. The following is 
an account of some of the experiments to which Mr. Smith had recourse 
(hiring his investl^iotions. Ho first rnnsed u narrow parallelogram of enrd- 
honrd to revolve over a hlack body with a rapidity which he considered equal 
10 the vibmlionti of light In a second of time. By this motion he olltalned a 
distinct hlue, while at another time, in different weather, the same thing 
produced n purple. He then made a disk, with several concentric rings, 
whifh he palmed respectively one-third, two-thirds, three-qiiartcrs, and one- 
half hlack, leaving the remainder white, and on making this disk revolve 
rapidly, the rings became completely colored — there was no loneer any 
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■ppearaure of blni-k or white. On a l>riitht dny, with white cloads (n Ihe sky, 
the rinjrs were loioreJ' respectively a light yellowish-green, two different 
shades of puvplc, and a pink. He also cut a spiral llauro of card, llic luvo- 
Intion of which produced most beautiful colors in those parta ofTerlnj; certain 
proportions of block and white. The position, whether horizontiil or vertU 
cat, In which the disha revolve, does not alTect the resnlt, and the colors can 
be reflected on b white screen; tbns provlns (hat they do not result from any 
illusion cansed by the dazzling motion of the eye. From the experiments 
J[r. Smith concludes that light is simple and not compound, and (hat iho 
l>honomona of prismatic rcf^'nclion and polarization of light must be ex- 
plained upon hypotheses altOKother different from those of Newton. 

WOODWARD'S SOLAK CAUERA, 

The Solar Camera, invented by Mr. Woodward, of Baltimore, Md., iB,asitB 
name Implies, an adaptation of the principle of (he solar microscope 1o the 
onlinai? camera, for the purpose of obtaining a, lii;ht saflli^iently strong to 
be used for enlarging small photographs. Mr. Woodword is an artist by 
profession, and It often occurred to him that if ho could get sufiicientl; en- 
larged copies of ordinary^pholographs to paint over canvas, It would bo of 
great advantage; and, following up the idea, ho has produccdlhe invention In 
question. The condenser Is placed in euuh a position that the point where 
the rays of light cross, answers to the diaphragm ordinarily used; and by 
this plan loss of light Is avoided, and the image is (kb, or nearly so, from 
spherical aberration. Another advanla^^e of the solar camera Is, that the 
pictures can be printed direct upon the sensitive paper, thus avoiding the 
necessity of making a second negalive. or of developing the paper pictures. 
Mr, Woodward generally uses ommonio-oitraie jiapcr, and Bomctimes albu- 
menlzed paper. 

Thepowera of the Solar Camera bavo been put to asevere test in the United 
States Coast Survey. Thus, it was desired to ascertain how far It would be 
practicable (o enlarge small copies of maps lo scale; and fbr this purpose a 
sheet of paper was prepared with geometrical squares, crossed by diagonal 
lines. A collodion positive was (aken of this, and projected, magniflcd eighty 
times, on a screen covering one hundred sqnare feet, and the Image was 
found, on accarate measarement, to be geometrically correct, the lines, etc., 
being all free tix>m curvature to the edge. 



Some time since, M. Niepce St. Tlotor announced the fundamental fact, 
that a body exposed to solar radiation could act in the dark at a distance oil 
certain liodies, like light which emanated directly from the sun. The observa- 
tions were mode mostly with a cylinder of white pasteboard. M. Niepce has 
since noticed that the postelioard that has been exposcd.(o the snn, and Chen 
has been preserved, in the dark, in a cylinder of sheet tin {tinned Iron), is 
still active six months afterwards. This action of the chemical fluid calls to 
mind radiant heat. Nitrate of uranium has, in a high degree, the properly 
of mafcTietizing the chemical Huid. On exposing to the snn, under a photo- 
Itraphic proof, paper impregnated with nitrate of uranium, and then, at the 
end of B quarter of an hour, planginf^ it into a solution of nitrate of silver, in 
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the dark, n positive lmii|^3 immedlB.te1j appears, bavini; (he usual Tnaroati 
color. To hx. It, it is on])' necessary to wosli in pure water. If the nitrate of 
ellvcr is replanid by chloride of gold, the iinuge appears of a, deep blue. 
These pictures resist Iho action of iho cyanide of potusslura, even on cbulll- 
lion; they are thercfbrc far more stalilc than phototpvphs taken In Ihe ordi- 
nary way. Tartaric acid has the Same property, Ihon^h in a less decree. 
Heat increflBCa the sensibility of the reliction. For on covering with a plato 
of Iron heated to 50' C. both the pasteboard wliieli bears the imprcssiou 
from Ihe sun and the leaf of sensitive paper prepared with chloride of eilrc:', 
the imaj^e will appear at the end of a few minaCes, while at (P C. it requires 
several hoars to obtain a faint impression- 
One general result of the researches of M. Nicpce ia this, that tho Iwdiea 
which preserve tho greatest activity when exposed to tho sun, are, with tho 
exception of the salts of uranlnm, ihosc whieh ara the least disposed to Huor- 
escenco. This rbcmicnl activity which certain bodies may contract under 
thelnSuenceofthcsnn'a rays, orinsolalion.ls greater or loss according to tho 
nature of the sabstaiiccj it baa its limits. When u substance has reached its 
tnaxlmom of acllvlty, continued exposure docs not add anyliiing to it. 
Paper prepared with the nitrate of uranium phangcs color in the light, 
and becomes insoluble; in tho dark it is decolorized, and it becomes solublo 
after some hours, to be colored a^ain in the light. It reduces the sails of 
gold and silver, so much so as to become colored and insoluble. 

A body rendered active by tlie sun, will transmit this activity, by contact 
In the dark, to another body — tartoric acid, for example. 

SI. Klepce proposes to investigate whetiier tbe permanent activity com- 
taunlcated to a body by the solar rays is capable of determining the combi- 
nation of chlorine and hydrogen, and whether it can be acquired in a 
luminous vacuum. An eagraving wet, and snttjected to the sun, reproduces 
Itself on sensitive paper. But, if it is covered with some milliraetrea of 
water, the effect fails, even vrith a solution of salt of uranium or tartaric 
acid. 

After having shown that certain bodies acquire, by exposure to tbe sun, 
the property of reducing in Ihe dark salts of gold and silver, M. Niepce ob- 
serves fhrtlier, that the reduction does not take place without tbe interven- 
tion of an organic substance. Paper is very good for this purpose, while no 
action la obtained if we take, for example, the edge of a porcelain plato 
which has Just been broken; on ImpreiipiatiDg this edge with a solution of 
nitrate of uranium, no effect is obtained in tbe sun; but there is an action if 
we put on the edge a solution of nitrate of silver, containing a little starch 
or gum, and then sulphate of iron or gallic acid. A coloration Is seen in tho 
pnit subjected to the sun. It Is the same if silver be used in place of ura- 
nium. The re&gents which U, Kiepre employs by preference for demon- 
Gtrntlrig this action of the light, are the salts of gold and sliver, tinctures of 
litmus and tarmeric. iodide of potassium, for paper prepared with starch. In 
many suijstances (hat have been exposed to the sun, the activity communi- 
caled is apparent in the insolubility; it is, on a similar principle, acquh^xi 
under the sun's action, by geialine containing bichromale of potash, that 
Mr. Talbot baa founded his photoglyphy. Heat and humidity promptly 
cause the loss of this property, M. Niepce citea many examples in wliich 
the same results are obtained on inverting tbe course of operations ; thus, n 
leaf of paper impregnated with eallio acid and exposed to the sun, treated 
by iodide of potassium, gives a feeble image, which becomes very decided if 
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Ruycclcil to nitrate of eilror. A sheet of paper injpreRnalcd with cliiorido of 
mercury, and exposed to tlio Sun, j^iies an imngu villi clitoiidc of tin, elilorlde 
of eodluin, Eodu, potash, and bulphuiet of eodiuui. In the samo manner a 
sheet impregnated with chloride of tin, and exposed to the aan, Rivea an im- 
age with eulpburct of sodiam, ehioride of mercuiy, chioride of goidfCiaAuz) 
and nitrate of silver. — Coneapondeuce of M. Nictlet, Silllmari's Jourm^. 

In uddilion to Ihc at)ore, the following rcsnltg, attained by M. Nicpee, 
were announced by the Abllo Moif^o, in the " CosmoH," for July, 18j0. 
" If a Eolulion of stnrtli or dextrine be subjected to the action of solar light 
for a Bhort time (say for a qaarter of an hour, if there be bat a very small 
quantity of matter), it will be found to bo completely chonRcd into glucose 
(grape sugar), whose presence is easily recoifiiizcd by the ordinary reactions, 
and even by its sweet taste. M. Niepce tbinka tbat he has determined, that, 
by surrounding the Mincbes of grapes in the early part of autumn by bags 
of while paper dipped in tartaric acid, not only is their ripening hastened, 
but itie quantity of sugar wliich they contain Is (i^atly increased. Tartaric 
acid ie now well known to have the power of storing up the light in the con- 
dition of chemical efflcajiy." 

PHOrOGRArHS IN KATUEAL COLORS. 

Tho following process for obtaining a photograph of the prismatic spec- 
trum, in its natutil colors, has iieen devised by M. Bccquerel. He talies a 
well-polished silver plate, and, allcr eo\'cring the back of it with varnish, so 
as to leave tho front snrl'acB alone exposed, ho attacbcs it by copper hooks 
to the positive conductor of a voltaic battery of ono or two cells; to the neg- 
ative conductor of the battery is attached a piece of platinum. The plate of 
ii d th 1 f m or th 1 111 1 tnre of e"! I rt f 



U Becq od ces ai 

decomposition is similar in qnanllly for each cell of a battery, by measuring 
the amount of hydrogen prodnecd by this decomposition, the quantity of 
chlorine liberated on the surface of the silver-plate, is easily arrived at. 

An idea of iho extreme tenuity of this film may be oblaincd when we 
Icnm that, with six or seven centimelres of chlorine to the square Uei Imc- 
tres, the layer of chloride of silver Is only one thousandth of a millometre in 
tlilckncsB, equal to about 0-00)04 of an inch. With a ttlm of this thickness tho 
lic.^t results are obtained. Before exposure lo Ihe spectrum, the surface iias a 
plain wood color, but if it be hcateii to between l.TO' or 200° centigrade (300' 
to 3;iO' Fahrenheit), it becomes rose-colored on cooiinK. If, however, instead 
of raising the plate to a hijtli temperature, it be inclosed within a copper 
box, and gently warmed, say fi-om 90= to 93° Fahrenheit, and maintained at 
thla heat fire or six days; or, better Btill, placed In a frame coTered with a 
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deep red R n a nnd e^po o the ann'a rays for from n quarter (o half an 
hon upon K n u m ed o tbc action of the prismatic spcclruni, Ibe 
na u a o ore appear a a bclr bcaaty. and the green anil yellow tints, 

h b pre ou y ere obta n d with difficulty, are now bright and clearly 
d fined Thus h s grea p ob em of photography ia in a i^ir way of eolu- 

on and wc n a a bope o sec not only the beautlfHil effects of light and 
ehade h h we non ob a n but, combined therewith, the brilliancy of na- 
turo a coloring. 

M. Niopco do Si. Victor haa also communicated to the Paris Academy of 
Scieneca a process for olitoining photographs of a red, Rroon, violet, or blao 
color. For red, the paper Is prepared with a solution of SO parts of nitrate of 
umnium In 100 of water; the paper is dipped into thia solution for ttic space 
of about twenty aeconda, and then dried by the Are, in the night time. It may 
be prcpaied several days beforehand. The impreasion ia obtained in the 
course of eight or ten mlnntes in the sun, or an hour or two in the shade. 
When taken otit of the IVame, the impression mast l>o wnatied with warm 
water, marking at>out IW Fahrenheit, and (hen dipped into a solution of 
two parts of reil prussiate of potash in 100 of nater, in a few minutes the 
impression takca a fine red color; it mnat then be washed repeatedly nntil 
the water runs off clear, and then dried. To obtain green, a red impression, 
like that we have described, must first be obtained; It is then dipped into a 
aolntion of nitrate of cobalt, and dried by the lire, without washing; alter 
which it must be fixed by dipping it for a fow seconds into a solution of 4 
parte of sulphate of Iron and 4 of sulphuric acid in 100 parts of water; it is 
then dipped once into pure water, and dried Iiy the fire. Violet Impressions 
may be obtained on the paper, prepared as atuve, with the nitrate of ura- 
nium; but, instead of Ihc solution of prussiate of potassn, a solution of half 
a part of chloride of gold in 100 parts of water is used; when the imprcflsioa 
has ncquired a fine violet color, it muse be washed repeatedly wilb pure 
water, and dried. For blue hnpressloaa, tho pi^ier must be prepaied with a 
solution of red prusalalB of potash, in tho proportion of 20 parts (o 100 of 
water; tho paper is then iefl to dry in the dark. This operation may be 
performed several days l)eforehond. Tho impression should be taken out of 
the frame when the parts c:tposcd to the sun have acquired a light blue 
tinge; it is then dipped, for about ten seconds, in a solution of bi-chloride of 
mcccnrj', saturated at the common temperature ; after which it ia woshed 
once with water, and a warm solution (temperature about 130^ Fahrenheit} 
of oxalic acid, saturated at the common temperature, is poured over it; it is 
then washed three or four times with pure water, and then left to dry. 

ACCIDENTAL 



SI. Muguct states to the French Academy the oireutn stances under which 
ho obtained natural colors in astereoscopicpiclute of ruins covered with ivy. 
Each glass plate had been exposed twenty seconds, the sun shining brilliantly, 
and on devoloplng I was astonished at finding the color strongly developed ; 
the ivy was represented by a deep green tint, some old timber of trees by a 
brown, tho stones by a gray; all with colors In the highest degree varied. 
Fixing did not alter them ; hut in drying they lost their brilllanev, with Iho 
exception of the green, which has remained as decider) as at first. In taking 
a second picture the same effect was produced, but with less stceogtb. 
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The roUodion was, perhaps, two months old, nearly colorlesa, and gave a 
tbin coat. It was prcjiarcd li]' Mr. tU>t)insoii, (licmi.st, who assured me tbat 
he liaii iotlizcd it with iodide of potassium with a little biomine. 

The bath was a neuiral soluilon of crysialKzcd nitrate of Ellvcr. I had 
developed with a solution formed of two grains of pyra-<!:nlllc ncld, (went; 
drops of aretie add dlssoivcd In one ounce of water, and fised by a concen- 
tinted solution of eyanide of potasaium. 

M. Raymond remarks that If, as soon as a oollodion picture begins to 
develop dearly under the combined action of pyro-gatlic and acetic acid, it 
be exposed to the light without previous drying, it is rapidly chani>cd into a 
positive pictm«, and takes more or less perfectly the colors of the model. 
Tlie stronger the light is, and the Iges the development of the picture, the 
more rapid, but at tbu same time the lesH perfect, la the transformation. A 
picture accidentally made in this way was completed In a quarter of an Itour, 
and lasted some months with ecarccly any loss of brilliancy; and even now, 
after more than two years time, is not completely effawd. 

la reference (o this communication of M. Sluguet to the Academy (Paris}, 
M. Dcrtsch reminded the hearers that every photojrmpber had frequently 
ollsen-wl, that when the development of a positive was arrested at a certain 
point, and the picture placed upon a black jpniund, efTecls wore obtained, 
which imitated the natural color very well. The whole picture takes on a 
rose^color, which imitates tolerably well the tones of the face ; and as the 
bair and dress, which are darker than the face, arc but slightly brought oat, 
they allow the black color of the fnce to appear ilirough them, and thus pro- 
duces the appearance of a coloring which does not in reality exist. — Cosmos. 

PHOTOGKAPIIIC INFLUEKCE OF ItADIANT HKAT. 

Mr. Crookes, editor of the London Photographic Neus, acting upon a hint 
conveyed by M. Nifepce de St. Victor's recent experiments on pholOKraphIc 
- printing, has succeeded in reproducing, by means of radiant heat, and with- 
out the previous exposure of any of the materials to sun-liicht, (be experi- 
ment of pbotograpiiing In the dark, which M, Nifipce supposeil to be accom- 
pllslied by tbc action of light sloi-ed np in hermetically sealed tubes. Having 
lined a tin tube with paper soaked in tartaric acid. Mi*. Crookes proceeded aa 

A little water was introduced inside the tube, so as to well moisten the 
Iinper, and the excess poured out. The tube was again closed, and heated 
to a temperature too high to be borne by the naked haiid. It was tlicn 
opened directly, and applied facodownwards^npon a sheet of ordinary sen- 
sitive cllloride of silver paper, — a pleicof a handbill having previously been 
laid on to serve as a negative. It was sulTcrcd to remain in that position 
about ten minutes. The result was precisely similar to that accomplished by 
M. Nifepce. 'The circle of the sensitive paper which was covered by the 
mouth of the tube became visibly blackened in those parts which were un- 
protected by the piece of handbill, the letters on which were impressed, white 
on a black ground, and distinctly legible. This, therefore, proves conclu- 
sively that light has nothing whatever to do with the operation. Inasmuch na 
the iriiol* of the manipulations we have described were performed nl nisrht by 
the light of a Rmali lamp. The whole of the materials employed had abo 
been kept In darkness for some time previously. 

Mr. Qiookes thinlts that " tlio heat, combined It may be with a chemical 
H» 
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n tvilTC, is iho actoiil prodnclng cnnae of 

FIIOTOGRAl'HS OF FLUOIIESCEKT SUBSTAKCES, 

Al Ihc British Associntion, Alicrtleen. ISl!), Dr. Glailstono Bintod, Ihat it is 
ivoll knoTfn. on tlic one hnntl, Ihat tlic ulicmical action of ]ii;lit resides 
iniiinly in the most rofranftihle rays, and on tho other liand Ihat these rays 
are altered in their refianiril)ililj- and effect on the visunl oi^sana hy fluores- 
cent Bnbstnnres. IE ot-cnrj'od to the author tliaC snch sulistanees mould proh- 
nhly exert littlo photographic action. Hence he had made two druwinss on 
sheets of white pnper, one in an acid salt of quinhie, tlio other in a fcry pnle 
solution of tliloropliyll, and had talicn pliolographs of them. Althongh tho 
drawlni; in quinine ivas quite ondistfnKUlshnblc fVom the white paper, and 
tho chlorophyll drawing nearly so, when they were viewed in the eamera, ibr 
adjusting the focus, thej were strongly marked on the photographic image by 
the little chemical oction that had been exerted by them. The sheets of 
paper, and the drawlnifs developed on tho ulnss plate, were exhibited, show- 
ing that what theory had sn^^sted as probable, was true in fact. 

TIME AND rHOTOGEAPllY. 

We have hoard it affirmed that a fly is a medium-slied object in tho scale 
of living beings, — meaning that there are Objects as much smaller than a 
fly, as an elephant or whale are larger, — and this we believe to be true. But 
what shall we say to a second in respect to photographic action? Taking six 
houra as tlie maximum time of exposure, we can show differences in times 
of exposars and rBriations in active action on the other tddc of a second of 
time, far exceeding anything ever dreamed of In the ordinary practice of 
pholORTflphy. In taking photographs of rapidly moving olljeccs, — tlie 
waves of the sea, for example, — we have been obliged to judge of the proper 
exposure requisite to bring oat the half-tints, and estimate differences of 
time varying between the l-'ioth and the l-120(h of a second. Expiesslona 
like these arc, however, enormous when compared with the time occupied In 
other photographic experiments. Thus in solar photoj^pby. according to 
the experiments of Mr. Walcrhonse, au ima^e was produced in a space of 
time not longer tlian the 1-OOOOth of a second, even when a slow photo- 
graphic process was used; and when wet collodion was employed, one-tliird 
of the above time only was requisite, or I'2T0l>Otli part of a second. Tb)» 
duration, however, inconceivably short as it appears, will seem to be a toler- 
able tengib of time, when we ti;y to bring the mind to appreciate the rapidity 
with which Mr. Talbot performed his crucial experiment at Iho Royal Insti- 
tution, when he photographed a rapidly revolving wheel, illnmincd with n 
single discharge of an electric battery. To a casual observer, or reader of 
this experiment, the wonderful pait appears to be, that the wheel appeared 
perfectly well defined and slationaiy in llie photograph, although In reality 
It was being rotated with as great a velocity as multiplying wheels could 
communicate to it, A little fUrtheii consideration will, however, show Ihat 
tho time occupied In the revolution of the wheel was a planetary cycle com- 
pared with Ihe duration of the illumlnaling spark, which, according to the 
most licautiflil and trustworthy expcriincms of Wheatstone, only occupies 
the milUanlk part of a acQoa±~ PkologropKc Newt. 
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AFFLtCATlON OF PHOTOGBAPHT TO WOOD ENGRAVIKGS. 

Mr. Robert Hunl, in ft cummanication to the London Art Journal, January 
18-30, on the above subject, says : " It ehoutd lie underetood, lliat tberc ie not 
the slightest difficulty in producing very perfect photographic piclurca upon 
boxwood blocks. Even by applying the nitrate or chloride or silver to the 
surface of the wood, very aatlafactory photographs could be obtulncU ; biil 
the difficulty iu this cose is, that the silver salt gives a. brittleness to the 
>vood, and it is liable to "chip off" nnder the tool; hence It la not possible 
to produce the line lines. By coating the wood with albumen, however, 
this lilts been avoided; but the wood-engraver complains of the presence of 
[bo film of ttlbamcn preventing him IVom working with his usual facility. 
This objection is, In time, almost entirely overcome by the use of collodion, 
the atlenuulcd mm offering scarcely any obatmction to the engraver's tool. 
All that is necessary is, to adopt one of the so-called dry collodion processus, 
and to obtain ftvm a good negative on glass a positive copy on the blotk. 
It is important that the processes should be siinplillcd as much as possible, 
to avoid all risk of injuring the wood. It Is well to coat every part of the 
wood, except the lace, with a thin layer of a transparent varnish, so that the 
iodized collodion may be applied, and the face dipped into the solution of 
nitrate of silver, without the risk of having any ateorptlon. Again; in tlio 
Blight fixing process which is necessovy, no very high degree of permanence 
being required, this vamisU also protects the wood. By employing a some- 
what sluggish collodion process, very charming pictures may be easily 
obtained and rendered sufficiently permanent. 

Now arises Che wood-engraver's difticulties. He has been trained to cut 
along certain well-defined lines, and he does not nndersiand working upon a 
drawing in which there are none of those lines. It Is, however, merely a 
question of education; the conventional system must bo abandoned, and the 
engraver taught to use some Judgment in the execution of bis work. 

Crookes'e ProreBs for applying Phdoyngihs to W<iod Engraving. — The fol- 
lowing plan, devised by Mr, Ciookos, of London, for placing photogiuplis 
on wood for the used of wood-engravers, seems Wi obvloce most of the dilii- 
culties heretofore experienced. Thin films of albumen, of dry collodion, of 
collodion trausftrred from the glass upon a, bituminous varnish, of a edit- 
ing .of gelatine and allum, followed by a solution of hydrochlorato of am- 
monia, etc., have formed the bases of the different metliods proposed in lliis 
country and in Europe; but In all, or nearly all, it has been found necessary 
to subject the wood block to a fixing both, 10 the certain injury of its snr- 
face. The method proposed by Mr. Croohes seems liable to no such abjec- 
tion. The hloek is to be covered by candle-light, or In a darkened room, 
" with a mixture composed of oxalate of silver and water, to which may be 
added a little gum or pulverized Batb brick, to suit the convenience of the 
engraver." The preparation Is spread by the finger, precisely as the drafts- 
man now spreads his solution of flake white, before making his drawing on 
the block, [t is then pat in a dark place to dry, and as soon as dry is ready 
to receive the picture, which is obtained by the ordinary process of photo- 
graphic printing. "The block requires no subsequent washing, nor any 
preparation of any description, before being placed in the hands of the 
engraver," who then proceeds with his engraving in the usual way. But liB 
Is warned that he "must not expose the block to the direct action of the 
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solar rnj-B while workins at il, or ft will gradually blatken on Ibe BQrface; 
exposure to difTuiiud duy-liglit is allowable." 

Spence's Proo-as. — A mctliod for taking photOfn'aphs on wooden blocks, 
patcntcit hy \V. Spcnce, of Liverpool, ie described as follows : Tlie white of 
nn fiTg is heat up into iVolh with ono-balf its volume of water, and the face 
of the l>lock carcfhll/ moistened with tliis by a soft brnsli, then allowed to 
dry bIowIj-. A solution composed of fine isinslass, lliiny grains, ehlorid- of 
Godlnm, two grainn, to one ounce of warm water, l9 now aim rubl)cd over 
tlio (ace of the bloek, and-allowcd to dry. The block is now beatcd, co r9 
to coajnilatc the albumen of the e^in the pores of the wood under the Isin- 
KlasH, and another coat of the latter is now applied, until the aurface lias a 
glazed appearance. But no more isinglass Is allowed than fills the pores of 
the wood; any excess is removed with a knife. A solution of nitnitc of 
silver is now applied to the wood, anil the block placed In tlic camera, when 
the plctiue is lakon. TIte picture is now fixed in a warm sointiou of sulpiiilo 
of soda, which removes the gelatine, but allows the albumen to remiiin; and 
the picture being taken directly on the wood, can be engraved with more 
facility than when it fs applied on eotlodlon, which is liable to scale off. 
The Improvement el Imed in this process is the application of the albumen 
in the pores of the wood in such a manner as to form an In.soluble bnse. 
The nitrate solution is llius prevented from ponotratini; the pores, while the 
picture is taken directly on the surAtce of the wood itself. 

ENGBAVING WITHOTJT AN ENGEATEK. 

One of the most curious of the many remarkohle applications of photog- 
raphy. Is that of producing by its means copies of engravings and other 
works of art. The almost perfect reproduction of a drawingor an engrav- 
ing without the Intervention of an enjiTaver or copyist, wouhi have seemed, 
a few years bock, almost an impossible thing; yet we know that photog- 
raphy aecompllskes It daily. But we have become so fainQiar with photos- 
raphy, that wo almost eease to wonder at its marvellous doings. Still, tke 
reproduction, true and beautiful as It is. Is a photograptt, and not an engrav- 
ing. The London Lila-aTy Gazette, Oct. 18J9, calls attention to a new process, 
by which. It says, " it has been found possible, without even the aid of photog- 
raphy, — in fact, as we may say, by mere mechanical means, — to make a 
perfect fee-Bimilo of an engraving, — whether a copperplate or a woodcut, — 
and notonly to make a copy of it, bat to produce a plate or block for surface- 
printing that shall yield impressions by the ordinary printing-presses quite 
equal to the original. Bnt even this la not all. Blocks can by this procciiK 
be produced, without the aid of any engraver, which shall print these fac- 
similes, enlarged or reduced to any extent that may be desired. We have, 
for instance, seen a whole-page woodcut IVom the Illustralfd Neara reduced 
to half, and enlarged to double the original dimensions, without any loss of 
sharpness or vigor, and without the smallest distortion being anywhere dis- 
coverable even with a lens. So, again, with an old and imperfbct map; and 
so with an impression fVom a steel engraving. But it is equally applicable 
to original designs made with peculiar ink and paper. Without the assist- 
ance of an engraver, blocks for surface-printing can be prepared (torn them, 
either of the same or any larger or smaller size. Bat further, Iho blocks for 
printing can he produced of an altered form, as well as of a dilTcrent si^e. 
Thus the normal pattern for printing on a dinner-service con be repi-oduccd. 
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say In ita original size and round form, for the ordinary dinner-platea, half, 
or any other proportion of llie size, for dessorta or chiiesc-plales, and twice 
the size and oval for dishes, etc. All this, we have said, is ft mechftnical 
process; but it is also a scientific one, and to be properly worked out, we 
need hardly say, it will require artistic guidance. The textile and the 
ceramic manufacturer are almost equally interested in this invention with the 
piililiBher; but the range of its application seems to bo commercially almost 
unlimited. The process is carried throngli by means of elastic blocks and 
elcclro-mctallur,^; all that is required to be furnlxhcd the manipulator is an 
Impression of the plaio to be copied. The inventor is Mr. H. G. Collins, who 
hns protected lils invention by patents, and a company, called the Electro 
Printini!-b!ock Company, has been ibrmed for working it," The details of 
Ihta process are not as j'et given. — Editor Annual. 

Catting ^ Bradford') Fholo-lilhogniphic Process. — This process of taking 
photographic Images on stone, which gives promise of great succesa, is sob- 
Btantiatly us fbllowB : To reproduce a line-engraving, the lithographic stone 
may have a polished surface; bat to obtain a landscape, where gnulationa of 
gbado are required, ihe surface should be grained. This grained sorfaco is 
coated with a solution of t;um-arab!c, suimr, and bicbroiaate of potossa, — 
the sugar preventing the Immediate Hxin; of the gum upon the siono, and 
the chromic salt causing it to become moni Qrmly fixed, or much less soluble, 
on exposure to.ligbt. Wlien the coating Is dry, tho stone may be exposed 
in the camera a sufllcient time to fix the gum at tliose parts of the picture 
wbcro tlio ll<;lits aro to appear. Tho stone is next to bo washed with a solu- 
tion of Eonp, which utlack-i the siuno. removing tlie unfixed portions of the 
coaling, and loking the place of these on the surface of the atone. After 
tills, It is to bo washed with clean water, and dried. An inking roller is now 
to ho passed over the stone, to Ink tho soapy portions of the surface, and 
give an additional body to the picture, — tho fi.^cd ports of the coaling hav- 
ing been pievlously damped, to enable tbem lo resist the ink, — and when 
brought up to color, the pnnting olf of impressions may be proceeded with. 

FIZEAU'S PROCESS FOR PHOTOGRArHIC ENGBATISG. 

A process devised by Sir. Fizcan, of Paris, is as follows: He takes a 
" Daguerrcan " silver plate, and uses on it a mixture of nitrous, nitric, and 
hydrocliloric acids. This mixture docs not attack the whiica of the picture, 
but tho blacks are acted npon Immediately. The resulting chloride of silver, 
OS it impedca tho action of the acid, ia removed with a solution of ammonia, 
so that tho action may continue. It is complete when a flncly«ngraved plate 
ti.is been produced. The lines are then filled up with drying-oil, and tho 
surface cicctrotyped with gold. The varnish then having been removed out 
of the engraved lines, by moans of coustic potosh, the surface has grains of 
• resin sprinkled over it, for the purpose of producing tho engraver's aquatint 
ground, and the action of the acid is renewed, until the lines shall have 
acquired sufficient depth. Tho plate beingof silver, is too soft to print fh>m ; 
a copy is therefore taken in copper, by electrotype. Not long ago there was 
shown, nt tlie meeting of a scientific society, a paper covered with repro- 
acntations of coins, printed from a plate engraved in this manner. Tho 
engraving was so exquisite, that each coin seemod to be presented actually 
in relief. 

SeSo's Procm. — il. Sella, of lliclla, In Piedmont, has pointed out the 
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appliiability of B«tts of rhrominm and iron for photographic pnrposes, [n 
placK of those of silver mid gold. Tho salt of qhromiuni — tiidiromme of 
potash — is dissolved, and paper steeped in tlic solution. The salt llins 
Iirongbt inlo contact with onninic matter in the paper, enters Into cbemieni 
union vritb it where It 1b touehcd by li^tht, and forms an insoluble compound. 
So moch of it as light has not toached is washed away after (ho pfctoie has 
been taken on this paper, which is, in the next place, soaked for a few 
minutes In the solution of a salt of Iron. Tho Iron adheres Qrraly to tlic 
mordant imanc, hut la removed from [he rest of the paper by another wash- 
inj{. Xow dip tho luipcr hi a Bolulion of t;allic acid, add galls to the Iron, 
and 11 pieturc comes out with fine violet-black tints, which Is, in fact, a pic- 
ture in wriliiii;-luk, as permanent as writing-Ink is known to be. This piw- 
cess hns liclU its ground, standing the lest of wider practice, and by it 
photograpUc pictures can be made that may be cheap as well as permanent. 

PHOTOGKAPHIC NOVELTIES. 

Among the new and useful applications of photOfiTapby, ll the taking of 
copies of machines, in whole or part, as patterns, or advcriisemcnts, of the 
manufacturers. Thns the leading tool and machine makers of New York 
City take photographic views of every machine which they make, which not 
only serve as records of their prodni-ta, but the pictures are sent to persons 
who wish to order similar machines, so as to give them a clear idea of the 
article which they may wish to purcluisc. Several machine-shops, like that 
of Uessn. Ifoe & Co., of New York, have a photogrnphic gallery connected 
with the drafting department. 

Photo^rraphy has also been applied to Aimish a key for delecting fraudulent 
bank bills. The counterfeit bills are copied by photojiraphy on prepared 
stones, and from those lithographic prints of the bills are obtained at a 
comparatively low cost. 

PoiinC(y's Photogmphic Cnrfwn Prin/mg. — This invention of Mr. Pouncey, 
of England, consbts in preparing tho paper for printing on, by spreading 
over it, by means of a hog's-halr brush, a mixture of finely powdered vege- 
table cnrbob, and cijubI parts of a aatumted solution of bi-chromutc of pot- 
ash, and a common solution of gum arable — the proportions being one 
drachm of the carbon to four drachms of each of the solutions. After it is 
dry, tho paper Is ready for printing on, by exposure, in a printlng-fVamc, in 
the usual manner — the time of exposure being from ibur to five mlnntes in 
tho sun, and from ion to fifteen in tho shade, bat varying according to season, 
cliaraetor of negative, etc. In washing the picture, it must lie under water 
for at least Ave or six hours, when the picture, of which previunsly scarcely 
a trace was perceptible, will become visible. Tho principal difference in the 
appearance between a carbon print and one prepared with silver, being, ac- 
cording to Mr. Pouncey, " that one may probably fade, while tho other ' 
remains imperishable." 

Pkolographs,for engraviag,upo« Copper. — The following method of taking 
photographs upon copper, for the purpose of engraving therefVom, Las 
recently boon brought ont in England by Mr. Colin Smart, 

Take some perchloride of Iron, and pour it over a plate of polished copper 

the color changed. It is now washed with cold water, and dried with a soft 
cloth, when It is sensitive to sunlight. If a negative picture is placed npon 
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It In the ordinary way, and exposed to sunlight, n beaullfnl black positive 
picture will be produced on the copper, in the course of ton minutes or a 
qunrter of an hour. 

Photograph of Bursting SheBa. — Mr. Sltaife, an Engiinh pbotOffraphist, has 
recently saceeeded in taking a stereoscopic pbolo)|;Taph of a hurslirii; shell, 
during the practice firing at Woolwich. The results of the exporiToont be 
thas deairlbes, in a letter to the London Times .- 

A 13-lneli shell, weighing two hundred pounds, was ten seconds in tTRven- 
ItiK tlic air, and fbU at a distance of six hundred yanls from the battery. A 
photo-stereo was taken aa the sboll emerged above the smolto, Ehowing 
three-eighths of an inch of the projectile's track, comtnencing at a distance 
of eighteen times the shell's diameter above the mortar, and li-inch visual 
dlltance above the head of the superintending officer in fVont. 

But though this is, I believe, the first lime a mortar shell haa ever been 
photographed in its ascending flight sufflcienti; intense to print from, it is 
not that " What next 7" to which I wish to call particnlar attention, but the 
likeness of the human head, which so distinctly dominates in the smoke. 
This phantom does not appear to be the result of chance, for, on repeating; 
(he experiment, it is invariably rcprodaced at a ceriain phase of the smoke's 
expansion. Fm-ther, the apparition Is not, nor can it, I believe, be seen by 
the hnmau eye, excepting through the medium of photography, which, in its 
highest instantaneity, appears to eternize time, by giving, at the photog- 
rapher's will, a series of pictures of things, which have their birth, marked 
phases of existence, and extinction, in a moment (from the !0(h to the 
20,oaoth part of ft second), ranch too fleeting to be noted by the naked 

Subsequently, Mr. Skalfb took a photo -stereograph of a S&inch shell In 
the course of its flight, together with a phase of the mortar's explosion, 
which Is eonflrmalory of what he intimates in the above letter, viz., that 
epoL'hs of time, inappreciable to our natural anaided organs of vision, could 
be made evident to our senses by a photographic camera, as decidedly as 
tlie pi'esenee of animnlcula! in blood or water is by a microscope. 

A gentleman well acquainted with Ibe action of shot and shell, to whom 
the track of the projectile and its terminus in the stereo were pointed out, 
e.\dnimed, " But what stopped the ball 7" To this Mr. Skaife replies x — A 
pwuilarly rapid motion given to two small (each two inches square) thin 
pieces of baked India-rubber, by means of a trigger movement, an optical 
illusion is produced on Che transit of a projectile, which may be likened to 
the slopping of a railway carriage by a brake. 

The first application of this optical brake is perceived in the commence- 
ment of the shell's track on the side of the mortar. The shell then appears 
(0 have gradually decreased in speed, until it has gone the length of four of 
in di;imoters after the brake has been applied, when it oppears flnaliy to 
have slopped, and that for an interval sufficiently long lo admit of its por- 
trait being photographed accurately enough to give a tolerable idea of its size 
and shape. Afler which (it is assumed) the shell proceeded on Its rapid 
courae for one mile and a half fiirther, arriving at Its go^ not one measnr- 
able iota of time less for its having lagged by the way to coquet wicli the 
photographer. And thus Mr. Skaife accounts for tills seeming paradox: — 
The whole operation of putting on the optical brake to the flying projectile, 
stopping its course, and photographing its portrait, according to data sup- 
plied by this stereo, appears to have been done in the fiftieth port of a 
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second. The flhcll, at thia pntt of ila conrso, is euppoeed to he flying at the 
rate of 500 feet per second (the diameter of the Bhell is believed lo t>o about 
two and a half feet), when the now applied brake gradually retards its 
flight, and Anally succeeds in stopping the shell after it baa gone-foiir diame- 
ters, or ten feet, tmia the first appHcarioa of the brake. The commcnee- 
ment of the shell's track on the side of tlie mortar, ic will be.pcrc^ved. Is 
misty and Ill-defined; while, on the contrary, the termlnnllon ta ehai-p, and 
gives a tolerably clear Idea of the sort of snail Ihnt lias been leaving its trull 
behind. This differenee l>etween the ljc;jiiinlng and end of this photo- 
graphed sertion of the projectile's parabola is thus accounted for; — The 
Tuleanlie " spring shuttere " admitted to the sensitized collodioniicd plate, 
throngh a pair of lenses, a view of the shell the insumt it emerj^d from the 
mortar's smoke, by being made to revolve on their axis ninety degrees, at 
which point they have exposed the full aperture of the lenses, and at thia 
point the 100th part of a second has elapsed. Meanwhile the shell, flying 
at the rate of 500 feet per second, has just interposed its trail on the collo- 
dioDlsed plate, the length of two of its diametei's (one-eighth IneliJ, and suc- 
ceeds in trailing two others while the shutters are having their action 
reversed and returned to their original light-excluding position, behind the 
lenses. Now, as the first part of the shell's truck { one-si xteenlh of an inch 
wide) has been exposed to the l\ill action of light from the commencement 
of the shutters' opening to their flnal closing, this part of it has consequently 
been nndargoing a gradual eifacement during the whole period of (he fiftieth 
part of a second; while, on the contrary, the terminus of the track photo- 
graphed at the final closing of the shutters, must, in the shortness of its 
exposure to the action of light, hear a moving analogy to the rapidity of 
light itself, known lo travel more than one million of times quicker than a 
cannon ball. And hence the ball's apparent stoppage in the air imiJi^T'irtlie 
tcemendoua physical force argument seen In the act of urging it forward. 

BALLOONS AND PHOTOGEAPHY APPLIED TO MILFTARY PURPOSES. 

It is well known that among the many novelties introduced into the service 
of war by the French Emperor, is that of the use of balloons; by means of 
which, "wherever the general goes, he has at hia command a toiver of great 
altitude, whence to contemplate all the surrounding country." This employ- 
ment of balloons was often talked of even in the time of Xapoleon I., but it 
was left to Napoleon HI. to render it a reality. In order that the pr»yect 
might be fairly tested, the Emperor summoned to Italy M. Goddard, the 
most eminent of the French aeronautiata, and the consequence has been a 
marked success. The balloon ascends to the height of several hundred 
metres, and is held down by cords whilst an officer mahea his observations. 
Tery Important information respecting the diaposition of the Austrian army 
is said to have been so obtained prior to ihe battle of Solfcrino. But we now 
learn from the Fkofograpinc JVewsnhal the Emperor Is aiixioua to employ 
photography in these balloon obaen'ations. Some months ago, M. Nadur, a 
distinguished photographer, made an ascent from the Hippodrome at Paris, 
in order to nuke experiments in taking photographs at diffeient altitudes. 

We also learn, from the same source, that M. Porro, who has Invented an 
Bpparatna, by means of which it is possible " to take a panorama rigorously 
exact of the whole horizon, in threo proofs, by an operation that c«n be ac- 
complished in a few minutes," has tieen taken Into the service of the PiuU- 
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montese goTernment, by whose direction he has completed hia apparatas! 
and la thus abletoobtuJn forthemilitnr;authoritte!i, utmost InsCuntaneouEly, 
niid without the assistance of any of tlis nsuitl Burveying instruments, all the 
necOBsaiy materials for the construction of a complete topograplircal plan. 
The inetrament la described aa extt«raely simple and very portable ; it being, 
In fuet, a, circular or eyllndrieol camera, little more than a foot in diameter, 
witli a sphcriciil lens In the centre. The senaitivo paper is placed on a reel on 
one aide of the lens, &om which it Is slowly iround off, as the view Is taken, 
oil to a similar reel on the other side- When one view is taken, which em- 
braces one-third of the tiorizon, (he Instrument is turned one-third of a revo- 
lution on Its axis, and another view is talsen. The operation is then repeated, 
and the panorama Is completed. The reduction of the plan Is of course made 
In the house; bat it is rendered ensy by special conttivancea in the camera, 
by wiiich every thing Is sec off to a scale of hcit;hts, diir 
tances. Happily, the services of t 
warlike purposes; and if it really can accomplisl 
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OH THE eEAT-CONDCCTING l-OWEK OF WETAIS AND ALLOTS. 
Messrs. Grace Calvert and Richard Johnson, of England, have been for 
some time engaged in a series of experiments to determine the relative heat- 
condncting; powers of metals in a perfectly accurate and reliable manner. In 
order that a standard might be olitained from which calculations could in 
future be made, the numbers at present in use being regarded as unreliable. 
Tlie folJowlnjc results thns tar arrived at, have been commanicaied to the 
Boyal Society. Taking silver, which Is the beet conductor, as 1000, they 
obtained the relative conducting powers of tbe following metals : 



Sill 



n ■ ■ 

Gold,Tl*^A . . 

Copper, rolled, . 
Copper, cuil, . 

Heroury, . . . 
Aliiininum, . 

Zii-ccaxlioriiontally, 



Forged Iron, 



imoay, out vertically, 
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Tho precision obtained by this process Is snch, that the aathors were able 
til determine the different condtieting powers of the same metal, when rolled 
or iiist, as shown above. They were also able to appreciate Ibe influence of 
ciy.^laiiiialion on conductlhlllty ; fbr they found that the eondncllng power 
of a metal was different when It was cost horizontally or vertically, from 
rlic different dlrectlona which the axes of crystallization took under these 



The importance of having the metals as pui^ as the resources of chemistry 
allow, is shown by the action which one per cent, of impnrity exerts on the 
«)nductlbility of a metal, in aome cases reducing It one-flllh or one-fourtb. 
Copper alloyed with one per cent, of rarions metali, Kave dlffsrent coodoe*- 
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ing powers, in the same manner as Mr. Thomson has sliown that tiie con- 
duclion of electricity by tho same metal is effcclud by a similai; amount of 
Impurities. 

AiloylngB metatwith n, non-metallic subataoco, also exerts an influence, as 
is sbonn in the case of the combimitlon of iron with carbon, thus ; 

Forged Iron, 438 

Sleel, 39T 

Cast Iron, 35B 

Similar resnlts were obtained by combining small proportlo s of arssDic 
with copper. 

The Butbors, with aview of ascertaining wh h allo> are elmple mix- 
tures of metals, or definite compounds, made a 1 umbe of alloys of 
various metals, nsin^ equivalent proportion an I d m n d heir conducl- 
ingpowera. The general resultobtained is, ha ailo> ma be iassed under 
the three following heads : 

1st. Alloys which condnclheat in ratio with the relative equivalents of the 
metals composing them. 

Snd. Alloys in which there is an excess of equivalents of the worse con- 
docling melal over the nnml)er of eqnivalenls of the beiter condnclor, such 
as alloys composed of ICu and SSn ; tCn and 3Sn ; ICu and 4Sn, etc., and 
which present the carious and unexpected ciesult that they conduct heat as If 
they did not contain a particle of the better conductor; the conducting power 
of such alloys being the same as if the square bar which waa used in the 
experiments were entirely composed of the worse conducting metal. 

3rd. Alloys composed of tho same metals as the last class, but In 
1^ + ^ > 362; and the memoir contains a figure showing the form of tha 
anrface for the case in question. The equation of the surface is obtained by 
tho elimination of X, Y, Z, between the atiove-mentioned equations and tho 

Xs ya 2' 
equation -J -1- — -I- — = 1, as aheady remarked. This is reduced to the 

determination or the discriminant ol 
the surface is thus obtained under th 
given functions of the coiirdlnatcs. 

The apparatus used by Messrs. Colvert and Johnson appears to have been 
in every way calcalaled to give reliable resnlts. They ptovtded a den! box 
(103 milllms. In width, 165 millims. In length, and 220 millims. in height), 
■with a cover, and painted while internally and externally. Inside this box 
are two vulcanized India-mbber square vessels, (he sides of which are 15 
millims. thick. The larger vessel measures internally 52 millims. on the 
side, and 125 mlltims, deep, and is capable of containing 336 cub. cent, of 
Wiitor. The smaller vessel is 27 milllms. on (he side, and 125 millims. deep, 
and has a capacity of 90 cub. cent. These vessels are painted white, and 
surrounded with wadding; and, still farther, to prevent any radiation of 
heat, a deal board is placed between the two vessels. So little heat is radiate<l 
from the larger vessel when it contains 200 cub. cent, of water at 90' to tho 
smaller vessel containing 50 cub. cent, at 16°, that in a quoiter of an hour, 
the time required for their experiments, the water in the vessel did not rise 
one-tenth of a degree centi(;rade. Therefore, all sensible radiation and con- 
duction was avoided, and the rise of temperature in this vessel during the 
experiment mnst have been entirely due (o the heat condncted by the square 
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hnr of metal used. Tliis bar la 6 rentEms, long, and 1 contim. aqimro, and la 
fo nrranse*! 'n experiment that I cub. eciit. ie in the larger vutisfli 1 cnli. 
itnt. in tliu gmallet veasel ( 3 cnb. cent, arc roverad b.v the sides of thu Imsv-a 
llirousli whk-h it passes; and tUe laai 1 cub. tent, k covereil Willi a picit of 
vulcanized Iiidia-rabber tubing, and the wliole mndo secure Iroin nti;- lcnl;;iL"i 
by linins! the sides of the holes throu^li which the bar passes wiili a vuriiii.li 
made of caoutcliouo dissolved in benmiine. All being i-cady Ibrtlie experi- 
ment, 50 cub. cent, of water, at tbe temperature of tlie room, are poured into 
the smaller vessel, the boxes covered, and euch provided witli a very sensi- 
tive thermometer, and 200 cub. cent, of boiling water pouted into the Inr^r 
vessel by means of a funnel ; the temperature of the liquid falls to 8G' or 
6S', hut is asain rftlscd to !HI', l)y a small Jet of steam scnerated in a flask, 
the water in which is kept boiiing durinf; the whole experiment. The con- 
ducting power OF the metal beins tested is noted with (ho jrreatest care. For 
mercury and sojlium they employed a very tiiin sheet-iron box, the internal 
dimensions of which were exactly those of the square metallic bars they 
usually employed, and of the condocting power calculated, but the figures 
are very near (be truth. 

TUE IHTEBNAL TEMFERATOCE OF THE EAUTH. 
The following Is an abstract of a paper recently read before the Royal 
Institution, London, by William HopltiUE, F. R. 8., " On the internal tera- 
pemture of the canh and the thickness of its solid crust: " If we descend 
beneath the snrf.K'e of the earth, and observe the temperature at different 
depths, it is found that within a depth ranging from 50 to 80 feet, the tem- 
perature changes periodically, being affected to that depth by the heat which 
the earth receives th>m the sun at diffcj'cnt seasone of the year. The annual 
variation, however, becomes leas as the depth incieascs, till at the depth 
above mentioned it becomes Insensible. At greater depths the temperature 
is invariable at each point, but increases with the depth at the rate, on an 
average, of 1° Fah. for a depth of between tiO and 70 feet. The best obsei^ 
vations which have been made on this subject are those in deep mining 
Ehofts and deep artesian wells ; the greater tlie depth, the more eomplolely 
do anomalous influences counterbalance each other. The greatest depths at 
which auch observations have been made in Western Europe, ore at Monk- 
wearmoulh and Duklnfleld in England; the Puit de Crenelle, at Paris; 
Mondorff, in the Duchy of Lnxembnrg; New Seltiwork, in Westphalia; 
and at Geneva. At the flrat two places the observations were made in ver- 
tical shafts of coal micos, tbe depth of the one at Monkwearmouth being 
ttpwards of 1800 feet, and that at Dnnkiudeld upwards of aOOO tbet, and in 
both cusos the observations were made while the worlimen were sinking Iho 
shafts, and with every precaation against the influence of any extraneous 
causes which might affect the observations. The former gave an increase 
of F Fah. for every 00 ibot of depth, the latter for about every 72 or 73 
feet. The sinking of the Puit do Grenclle waa auporintendod by Arago. 
The mean Increaae of temperature was 1' for every 60 fbet. At Mondorff 
the Iwre was 3400, being that of an artesian well ; the increase was 1" for 57 
(bet. At New Seltzwerk the artesian well, penetmting to the depth of eiOO 
fcel, giving an increase of 1° Fah. (br 55 ftet. The average of these is very 
nearly 1° fbr sixty feet, Numerons other obser>M(1ons are conflrmatory of 
those results, though observatianB at smaller depths present many anoin- 
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•11m Indicating the operation of local censes, fr a splicro of very birge 
dimensions, like tlie ciLrlli, wero heated In any dciirco and In any manner, 
and were left to cool in surronndin;; space, it is shown by accurate inreati- 
galion, that after a sufflclent and very great length of (Ime, the law accord- 
ing to which the temperature would increase In descending beneath Che 
eartli's surface, within depths Bmall compared with the earth's radius, woidd 
be — tliat the Increase of tcmperattire would be proportional to the incrense 
of depth. This coincides with the observed law, if we neglect the anoma- 
lous irregular variations which are found to exist more or leas in each lo- 
cality. Now, occordliiR to this law, the temperature at the depth of CO or 
70 miles would probably be sulllcicnt to reduce to a state of Aision nearly 
all the materials which constituie the earth's external eolid envelope; and 
hence it has been concluded that the earth probably consists of a central 
molten mass, as a fluid nucleus, and an external solid shell, of not more 
than CO or 70 miles in ihickncsB; and some geolOKists, desirous of rendcrinK 
the conclusion the foundation of certain theories, have considered the thick- 
ness even less than that now mentioned. This conclusion, however, rests 
on reasoning in which an important element is wanting. It involves the 
hypothesis that the condaclive pottfr of the rocks which constitute titc lower 
portions of the earth's crust is the same as that of the rocks wliich form its 
upper portion. This conductive power of any substance mcnsurcbthe focility 
with which heal is transmitted through it, and it is easily proved, bj accu 
rate investigation, that when the same quantity of heat passes through 
superimposed strata of different conductive iwwers, the incroaso of depth 
corresponding to a given increase of Icmpcraturc (as one dcuircc) ib in any 
stratum proportional to the conductive power. Conscijncnlly, if Ihe con 
dnctive power of the lower portion of the earth's solid crust t>c grcntei than 
that of the Ihin upper portion of it Chrou)>h which man has been able to 
penetrate, the depth to which wo must proceetl to arrive at a certain tcmpci^ 
nturo (ns that of fusion for the lower rocks) will be pioportionolly greater. 
The precise nature of the rocks situated at a great depth can only be judged 
of by analogy wiih those which ore accessible to us; but those (^ologlsts 
who adopt (ho conclusion of the extreme thinness of the earth's crust, wilt 
doubtless admit that lis InfliriDr part must be of igneous origin, and must 
therefore be allowed to 1>car a certain resemblance to Igneous rocks on the 
surface at the earth. Mr. Hopkins had recently made a great number of 
experiments on the conducting powers of various rocks. That of the softer 
sedimentary rocks, which are great absorbents of water, is veiy much In- 
creased by the quantity of moistut« they contain; but taking chalk, one of 
tho iKst absorlieuls, its conduelive power, even when saturated, is not half 
so gtvat as tluit of some of the Igneous rocks ou whicli Mr. Hopkins had 
experimented. Calcareous, argillaceous, and BlliceouB eubatances, reduced 
to ilne powder, stand, with reference to their conductive powers, in Ihe order 
in which they aro now mentioned, the conductivity of the Urst being the 
least ; and wlien in a compact state, all that contributes to give hard and 
crysbdllne character to Ihe snbatance, and continuity to tho mass through 
whii'h the heat is conducted, increases the conductive power. These consid- 
erations lead to the conclusion that the conduetlvily of tlie Inferior portion 
of the earth's solid crust must bo much greater, nnd may lie very much 
gi'enter than that of the less consclldutcd and more superllclal sedimentary 
beds. Uoreover, the temperature of fusion of certain substances, as Mr. 
Hopkins hod shown by experiment, is much Incteaned ti} great pressure: 
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and by analogy it may be concluded that sach would, at least in eotno con- 
siderable de{;rec, bo Ihe cose with the mineral niaitcrof tlie eanh's cruat. 
Tlie chalk is that focmiitlon in mliith the most numerous and some of tho 
best observntiona on terrestrial teuiporatures bavo been mntio; and it iToitld 
seem iniposeible to ronoludc, from actual expvrimcnt and tlic considerations 
above stated, that its i^nductive power can exceed one-iliird of that of tlio 
iniferior rocks, and may not improbably bo a coiislderably smiiller il-acLion 
of It. Now the increase of depth in the chalk corresponding to an increuso 
of 1° Fah. Is well ascertained to be veiy nearly 60 feet, and therefore the 
rule of Increase In the Inferior rocks must probably be at least three times 
as };reat as In the clialk, and may be very considerably fcreatar still. Hence, 
supposing tho thickness of'the solid crast would bo about 60 miles If the 
conductive power of its lower portion were equal to that of chalk, its actual 
thickness must probably bo at least about 200 miles, and may he consider- 
ably (trealcr, even if we admit no other source of terrestrial heat than the 
central hcnt here contemplated. There Is also another way of inveiti};ating 
the tliichness of the eanh's crust, assuming the whole terrestrial mass to 
consist of a fluid nucleus Inclosed in a solid envelope. If Ihu earth wcni 
oecurately spherical, instead of boins spheroidal. Its axis of rotation would 
alw.iys remabi e!:actly parallel to itself, on the same principle as that on 
which the gyraseope preserves. In whatever position it nmy be held, the 
parallelism of the axis alx>ut which it rotates. But the attraction of the 
Sim and moon on the protuberant equatorial portions of the earth's mass, 
caases a proi^ressive ehan^ in the position of the earth's axis, by virtue of 
■which the north pole, or that point in the heavens to which the northern 
extremity of tho earth's axis is directed, instead of being stationary, de- 
ecrilies a elrcle on the surfiice of the heavenly sphere about a fixed point In 
It, called the pole of the ecliptic, with a radius of nearly 231°, equal to the 
inclination of the equator to tho ecliptic, or tho oUiguiln. The whole of this 
revolution is completed In about 35,000 years; but, as follows from what 
has just boon stated, without any change, beyond small periodical onoa. In 
the obliquity. A corresponding change of position must manifestly talte 
place also in the position of cqalnoxos, which have thus a motion along the 
ecliptic In a. direction opposite to that in which the signs of the zodiac are 
reckoned, completing a revolution in the period above mentioned of S''>,DOO 
years. It is called Oie preceasioa of the eqaiiioiea. This processional motion 
has been completely accounted for under Clio liyiiotbesis of ijie earth's entire 
solidity, and that of a certain law according to which the earth's density 
incroasos in approaching Its centre; hut some yours a^o Mr. Hopkins invcs- 
tljrated the problem with the view of ascertaining how far the ofecrved 
amount of precession might be consistent with the existence of a tlaid nu- 
cleus. Tho result was, that snch could only be tho case provided the thick- 
ness of the solid shell were much greater than that which, as above stated, 
hns been supposed by many geologists. Tho namorical result was that the 
least admissible thickness of the crust must be about one-Hfth of the earth's 
radius; but, without assigning any great importance to an exact numerical 
result, Hr. Hopkins had a full confidence in the lnvestii;;allon, as showing 
that the thickness of the crust could not be so small as 200 or 300 miles, and 
consequenlly that no geological theory can be admitted which rests ou the 
liypothesls of the crust being neariy as thin as It has been frequently as- 
Eumed to bo. The influence of the interior fluidity on the precesslonal 
motion above described, !s duo to the diifercoco between the motions which 
15» 
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lesan and moon tend to produce on a eoUd mass in one 
case, and a Huid laant on llie other. It liaa been recently stated, aa an ob- 
Jcciiun to tbia invesiigatiun, tlint tLe Interior fluid mosa of ttiu cunh may 
move in Ibe same manner aa if it wore solid. Tlie only reijly wliii-li fould 
be (;iven to sucb an ol^jccllon was, Ur. Hopkins conceived, llint it was 
meclinaically impossible ibat tbese moiiuns sbould bo the enine, tbuujth tho 
resaltini! pnicessionai motion ftir the eolid cnisl, onder certain conditions, 
to Ijo Uew-Tniincd only liy tUc complete malhemalicai eolation of the prob- 
lem, miglie be the same as if the whole mass were solid. Tbo effect of (he 
attractions of the sun and moon also depends on the ellipticity of the inner 
snrfHce of the solid shell; and it has been said that since that elllptidty 
depends on the law of the earth's density, wbfch can only be impert^'tiy 
known, no result caa be depended on which involves tbul, ellipticity. This 
was not a correct stalemontof the problem. It was assumed, In the solution 
referred to, that the ellipticity of the inner snrfnce would depend partly on 
the law of density, and partly on the foi-ms of Ihe isothermal surfaces. Mr. 
Hopkins had supposed It fioEsible, at the time he was engai;ed in (his inves- 
ti^tion, that a surface of cqnol solidity mijcht approximate to a surface of 
equal pressure ; he has now cxpeiHmental reasons for believing that it must 
approxiinate much more nearly to an intenial surface of equal temiKmiuie. 
Now for depths {neater, probably much greater, than those which have 
oncn been supposed to corrcsiioad to Ibe thickness of the earth's solid crust, 
there is no doubt Ibat the inner isothermal surfhces have a greater elliptieiCy 
than the external snri^ce Itself; a conclusion which is independent of the 
law of density. Hence, a like conclusion will hold with reference to tho 
internal surface of the Bholl, if it approximate sufflelently lo the surface of 
equal temperature; and this is the conclusion most unfavorable to the thin 
shell supposed by some geologists. Restricting the Inierprciaiiou, then, of 
Mr. Hopkins's results to the question, whether tho earth's solid shell be as 
thin as some geologists have sup|>osed, or at least several hundred miles in 
thickness, —and this is the only question of (^oolofcical importance, — Mr. 
Hopkins denied the validity of cither of the objections above stated. Thus, 
both the modes of investigation which bad been described lead to like con- 
elnsions respecting the least thickness which can be assigned to the solid 
envelope of our globe. It must be much greater than geologists have fre- 
qnenlly imagined it to be. 

MOTION PEODOCED DIRECTLY BT HEAT. 

i. new apparatus Ibr producing motion in metals directly, by means of 
beat, has recently been devised by Mr. C. Gore, of Birmingham, England. 
It consists of a massive circular railway of copper, the rails of which are 
made red-hot. and balls of German silver placed upon them, and so arranged 
as not 10 run off. Whenever tbis is effected, the balls roll on the raiis, mak- 
ing revolution after tevolaCion on the track, aa long as the rails remain 
sufBciently hot. 

ON EFFECTS OF HEAT ON DIFFERENT OASES. 

Dr. Tyndall, In a recent lecture before the Royal Institution, London, 
staled that he had l>cen engaged in a series of experiments to ascertain the 
correctness of the views of H. Tauillet, respecting the effect of aeriform 
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bodiu In absorbinj! the raya of heat, and he had nrrired at conclustoni 
ivhich are quite new, and calculated to be of great importance In explaining 
some of the great pheiioniona of nalurc. His oxpcrinienla have been con- 
ducted witb the aid of a thenao-eleetric pile, wliich ia fur more sensitive to 
the effects of beat than the most dclicato Ihermometer, and the results ho 
bad arrived at are, that the invisible rays of heat are atisorbcd in pussin^ 
through moat transparent (foseoua bodiWB, but that the luminona heat of the 
sun la transmitted through them onimpcded. Mr. Tyndall repeated auccesa- 
ftilly some of Ibcse experiments, which require the most catcAil manipula- 
tion. He first showed, by means of a galvanometer connected with the 
thermo-electric pile, that rock-aalt transmits the rays from a non-luminouj 
source of heat which are obstructed by glass; and In tbe constraction of his 
apparatus be accordingly used the former eubatance. The apparatus con- 
sisted of a lube four feet long and three inchea diameter, closed at each end 
with rock-salt, au4 so contrived that it might be exhausted of iiir, and other 
gases substltBted. Somo fusible metal was kept heated at one end of the 
tube, and at the other waa placed a thermo-electric pile, which was connected 
with a delicate galvanometer. Another sensitive pile waa abio heated by a 
non-luminous body, and connected with tbe galvanometer, the indications 
of which were, by an Ingenious arrangement of the electric light, reflected 
on a screen. The two sources of heat were bo regulated as to neutralize each 
other, and to brhig the galvanometer needle to zero, when the tube contained 
atmospheric air. When the lube was exhausted, and tbe raya of heat p.issod 
throngh tbe partial vacuum, a dedded defloctiou of the needle was observed. 
The difference In the effect was, however, small when compared with the 
brisk action of the needle when the tube was afterwards filled with coal-gas, 
which absorbed the rays of beat much more than common air. Dr. Tyndall 
having shown by these experiments — which he said might be repeated with 
Btmllar effects with all other gases — that the invisilite rays of heat are vari- 
ously absorbed by gaseous bodies, he next employed a source of heat com- 
bined witb light, reaerabling that of the son. For tlis purpose he used the 
oxyhydmgen light, the rays of which were passed lhrou;;h the tube when 
filled with air; when exhausted, and when filled with coal-gas, in every 
instance the effect waa the aanie; fur the luminoua rays were not absorbed, 
and the galvanometer needle, after having been brought to zero, remained 
there. These experiments. Dr. Tyndall observed, have an Important bear- 
ing on the phenomena of nalurc; for they seem to explain how the planets 
most distant lW)ni the sun may yet bo sufficiently healed by its rays to 
become habitable. Even the planet Neptune, though so remote tram the 
soaree of heat, may in the course of time have become heated by continually 
receiving lomlnons rays, the heating portion of which, when not combined 
with light, may be retained by tbe absorbing power of the atmosphere. In 
short, the conclusions arrived at by Dr. Tyndall may be popularly slated us 
follows: Obscure roya of heat — ihat is, the rays of heat unaccompanied by 
light — are absorbed by passing through the atmosphere, while those heat 
rays which are luminoua paaa through it freely. Laadno^ solar heat, which 
passes uninterruptedly through the atmosphere, on reaching the earth Im- 
comcs changed into oiaaire heat, and Is no longer capable of tVce aimos- 
pherlc transmission or radiation; therefore it is not sent Itack Into space, but 
remains in the atmosphere, servos to increase and preserve its temperature; 
or, in other words, tbe atmosphere, acting in the same way as a ratclict- 
wbeel in mechanics, allowed tlic ^olar hc^it to come to the earth, and wbei^ 
there, prevented it fVom riidiatlnic back ataln into spare. 
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OCEAN TEMPEEATUEE. 



Some inlerestinff infonnalion has been given by Captain PuUcn, R. N., or 
n. U.'s eLip Ci/dopi, relative to the leniponiturc of the AtlanliC and Indian 
Oceans at great deptlis, iit his recent voyottc to the Tjtst. The first eountlln^ 
for lempcrutnre was in 32° 13' N., long. IB' 15' W,, where, at 400 fathoms, 
the minimum temperature was 50 5", Ihc eurfuce at tho lime bcini; 10". Sut>- 
Bpquenily, two thermometera were sent down at noo and 800 fathom?; at the 
greater depth, the minimum temperatore was 443°, at the leasei 50^. The 
next sounding was in lot. 10° T N., long. 27° 32' W., when there was no bot- 
tom with 2000 fathoms of line. In 4° W N., and SS° 43' W., two thermome- 
ters were sent down to 1500 and 1000 fathoms, the greater depth showing a 
minimnra tempcniluro of 394'>, the leSBCr of 420°. In the next east, in lat. 
2' 20' N., long. 98^ 44' W., ninety miles ftom St. Paul's Island, two theiv 
momotera were sent down on a regular deep-sea line, with bottom at about 
1080 fathoms : the thermometer showed a minimum temperature of 38'5° at 
the lowest depth, and 462° at 680 fathoms. An attempt to get a cast d[- 
rcttly on the Equator waa nnsuccessfnl, resulting in the toss of a large 
portion of the line. At^er crossing the Equator, thermomeicrs were sent 
doivn at nearly every tenth parallel, three at a time, at 12, 8, and 400 fath- 
oms, and portions of the water brought up were i-eserved to ho sent boma 
for analysis- In lat. 26" 46' S., and long. 33° fia' W., soundings wore ob- 
tained at 2700 fathoms. A thermometer sent down to this depth came in 
showing a mininiuni temperature of 35° Fahrenheit; the bottom brought up 
In the valve was a very fine, brown-colored sand. Running the casting down 
between the parallels 35° and 38' S., to onlside the Mauritius, the lead was 
brought Into play on IhO Brunswick shoal, which is marked 85 fathoms, but 
bottom vras not reached with 1410 fathoms. Then came the Atalanin, 
marked as an extensive shoal; here a cast was obtained with bottom ut 1120 
fathoms. The bottom-consisted of what appeared to be very fine sand cov- 
ering a hard substance, supposed at first to be coral, but which, under (he 
microscope, was found to be some very beautiftil specimens of DIalomaceie. 
Steering now to pass to the east of Mauritius, a litllo south of parallel 20°, 
about ninety miles from land, there was no bottom wllli 1375 fathoms of 
Imo, Captain Pullcn slates that this gave blm the first idea that his previous 
opinion of the Indian Ocean not being so deep as the Atlantic was wrong. 
Forty or fifty miles west of the northern part of Cargados, 1400 fathoms of 
Jine reached (he bottom ; at tlie doubtful St. George's Island, bottom was not 
reached with 2000 fathoms of line. Steaming then for Rose Galley Rocks, 
Itottom was obtained with 2334 fathoms of line; the minimum temperaluro 
was 33°. A thcrraomeier was sent down ot 2000 fathoms, and returned with 
a minimum temperature of 38-5°. Now 35° was the minimum temperaluro 
at 2700 fatlioms In tho Atlantic, further south than this cast. Captain Fullcii 
was therefore Inclined to think that this is the minimum temperature of the 
groat depths of tt^ oceau, and that it commences soon after passing 2000 
fatbonu. 

RALL'B THERMOGOAPH. 

A thermograph, invented by Mr. S. W. Hall, of Philadelphia, consists of a 
spiral glass lulio, lerminalod outwardly in a branch, wliich is prolonged with 
It smaller curvature; this tube la delicately balanced upon a horizontal axil. 
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The spiral portion of the ttilw. contains nirolioi (or any other liquid or ca»), 
irhile tiie prolon^^ brnach containa a plnj; of mercury, wlilcli is in contact, 
Bt ita inner surface, with the alcoliol, while on ila oilier side ic has a ps.rtial 
Tacuum formed in the onler end of the tube. Of course, aa the alcohol 
expands or contracts, the niercary is moved fnrlhcr from, or nearer to, the 
axis, and the change in the position of the centro of gravity of the system 
causes a rotation around the axis, and this motion is transferred by levers 
to a neodle-point, which is lifted or depressed, according as the alcoliol is 
expanded or contracted. In front of Ihe ncMlo, a band of paper is niado to 
pass with an uniform motion, communicated to It by rollers, which at the 
same time printitpon it a series of horizontal and vertical lines, the former 
of which correspond lo certain tempcratnres, and the latter record the hours. 
And, by a mollification of its slrlking woriis, tho same clock-work wliich 
governs the motion of these rollers, causes a vertical bnr to press, at the end 
of every five minutes, the needle-point (hrOKj-h tho paper, from which ic is 
immediately withdrawn by a spring, thus impressing a permanent and 
easily visible mark, recording the temperature of the inslrument at that 
instant of time. 

As regards the practical value of this invention, a committcG of the Frank- 
lin Institute, Philadelphia, have reported as follows: 

1st. The power developed by the inslrument is considerable. The mcchan- 
Icol force exerted by the displacement of a mass of mercury with a consid- 
erable leverage from the centre of motion, is so great as to insure the 
satisfactory operation of the instrument, and to allow of considerable resist- 
ance at ils working parts, without deranjring its action. 

Sd. This instrument is invariable; being once graduated and set, very 
ordinary care is sulflcient to prevent any derangement of ils mocbanism ; ils 
record will, therefore, probably remain the same, without derangement of its 
tero, or chan^^ in the length of its degree. 

3d. It is, considering its utility, not too expensive. The inventor estimates 
that n perfect instrument can be made for twenty (o iiily dollars. This in- 
cludes, of course, no estimate for ornamentation. For a meteorological 
observatory, or for Ihe ordinary recording of atmospheric temperatures at 
home, this is not an extravagant expense. And it does not appear that any 
mora repairs ought to bo required for an apparatus of this kind, than for the 
common clock, which forms its basis. 

It is, however, only for recording atmospheric temperatures, and for ob- 
servatories or houses, that the apparatus is fitted. Ic occupies considerable 
space, and fh>m its structure could not be conveniently carried in traveilini;, 
except by sea. As, however, the scale and the motion of the poper may be 
varied at pleasure within extensive limits, it appears possible to arrange the 
npiutratus either for very delicate registering during a comparatively short 
lime, or fbr a long-continncd course. If (ho clock could ho kept in motion, 
as is now quite possible, there is no reason why tho apparatus might not be 
h'tc to Itself, to record the temperatures during a whole year, during which 
time it would require neichcr supcrintendonco nor adjustment. 

Sir. Hall, moreover, proposes modifications in the form of the instrument, 
by means of wliicb It may bo made to record within an apartment the tem- 
perature of tho air outside, Indicalinsthe actual temperature at every instant, 
while it roeorda them sa usual every five minutes.— Journal Fraak. iiist., 
JtoulSia. 
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In most chemical text-books, no good examples are given of llie develop- 
ment of lieat by mere solidification. It Is, Indeeil, usually menltoiied tb;it 
wMtei- may bo cooled many dejn'ees tielow the freezlnu-poinl, and remain 
liquid; and that on coogealinB, its temperature suddenlyriscs to 32' F, Biit 
the cxperiinciil in so irouliiesonie lomabe, capecially In the luetnre-rtuin, lii;it 
these truths commonly pass as matters of faith rather than of fit;ht, nnd the 
imponnnt prineiptes which they illualrale, oltcn fail of bein;; di^^tinelly iiii- 
pressed on the mind of the student. Now, many of the hydrated sales, anil 
nmon;; Ibem the nitrates, melt at points above the common temperotaie of 
the air, and are therefore ivell adapted for showing, at all seasons, and with 
{;reut case and clearness, the Inertia of bodies with regard to chant^e of form 
and the liberation of sensible beat by eryslallizatlon.* Wtrale of lime is pre- 
eminently suitable for the exhibition of these properties, since, after having 
been ftiscd and heated above ISO' F., it may be cooled In a glass vessel as 
low as 00", and kept in the liquid stale a longtime, often for several days; 
but on dropping In a bit of solid nitrate, crystallization immediately eom- 
mcDCCB, and an inserted Ihermomcler soon rliea to 110' F. 

A substance which may be had lK>th liquid and solid at a temperature 
considerably below the meltinE-poiot, is obviously very convenient for dia- 
playing the comparative densities and specific honts in the two forms, as 
complications caused by difforencos of temperature, may be entirely avoided. 
Thus, the specific gravity of a spceimon of nitrate of lime in the liquid state, 
at CO'" F,, was ibunil to be ITD. Some of the same was poured into oil of 
turpentine, made to solidify, and cooled to tiO' F. Its density was now IfO. 
The contraction may be rendered appreciable by the eye, if wo cool to a cer- 
tain def;ree some melted nitrate contained in a lon^-nctkcd fl;isk, fill with an 
oil up to a marked height, effect Che crystallization, and then coot to the 

To illustrate ttie absorption of heat during the liqncfkction of solids, ftcez.- 
ing mixtures are commonly employed, in which one of the ingredients, ice. 
is already cold. The experiment is more striking, when all the articles nsed 
are at the temperalnre of the surrounding air. Such may be the case if wo 
take crj'stollizod sulphate of soda and a sesquinitraic. A mixture of thlny- 
ilx grams of powdered pemitrate of iron crystals, and fifty-seven grama of 
fine Glauber's salt, liquefied and lowered the ibermomccer from 65° F. to zero. 
It I'oadlly froze water contained in a test-tube. In cold weather, eight grams 
of tlic nitrate and O'S grama of the stdphatc, brought the thermometer from 
apio— 10°. — J. Jtf. Ordieay, SiUiinan's Journal, Jan. 1859. 

ON THE MELTING AND SOLIDIFICATION OF WATEE. 

M. Mousson reports, in the Bibliolheque Universale de Geneve, an interest- 
ing set of experiments, made by him for the purpose of determining the 
elfect of pressure on the melting-point of ice. 

• In an excellent work published in 1*57, — " l^hrbiich der phyBikallsclien und 
ll.enrelitclieii Chamie, vuu II. BufT, II. Kopp uud F. Zammlnei."— liypmuipblte 
or tiMla Is meulloned hb capable of afforilliig a very Blrlktiin example i^ the beat 
biKoining free dnrlng fixation; but this salt Is lees easy to iirepsre than most of the 
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He first exposed a nnmbcr of cafilllary tubes, or diometerB vnrylns from 
O'0O74 incli to O"! inch, ami eontainiiig columns of walcr nboiit 12 iiitliea 
lonij, lo the a[r. Tbc exposure IilsiciI seven days, during which thu temper- 
ature never rose above 285^ Fah.,and went down every ni(;ht l)clow 23" 
Fall. Upon witlnlrawiag Ihc lubes, all those whose diameter was greater 
than 0'3G inch, hud frozen; and all those whose diameter was less than 
0'a75 inch, had remained liquid, nor did a sadden blow cause (horn lo frcoio. 
By arranjring tbc tubes In an Inclined position, so as to plunge them iti a 
vessel of water, it was found that the formation of the ice externally, favored 
lljcir n^czlnj!' The two tubes of least diameter (0-013 and 0'00~4 inch) alone 
remained liquid. 

The sheet of water between two plates of glass, pressed tOKCihcr by 
screws, will not fVcczc; but, if they be simply laid on each other, the sheet 
whicli is then thicker, will freeze. 

Blocks of ice, from 3 to 4'5 inches cube, were placed in a hydraulic press, 
and reduced to sheets of a few hundredths of an inch in thickness. Allhou^h 
tlie temperature of the air was only a. few degrees above the freeiing-polnt, 
the water tickled from the blocks on all sides. 

In order to prevent the expansion of the water during fiue^nK, a quantity 
was introduced into a cylindrical cavity of about 0-Sl Inch in diameter, In a 
heavy prism of wrought iron. The water in the cavity was compressed by a 
poweri\il screw, and then exposed to cold. The water remained liquid at 
20 0° Fall. In an attempt to reduce the temperature to 23° Fah., the appara- 
tus began to leak. 

A quantity of water was then introduced ii m !ar prism 

of sleel, and, aner being tVozcn, the ice was com d m ofapow- 

etful screw moving a copper cone. The ap rro nded by a 

freezlnj; mixture, the tempcramre of which -d rom to — O"?" 

Fah. i the temperature of the air was below 3^ m ent of (he 

screw was performed so slowly as to make bu m rword mo- 

tion) of 0'36 inch in four hours. The Ice was fi d b b pressure, aa 

was Indicated by the position of a small wire d w h had been frozen 
into the mass. 

The pressure to which It had been exposed was 13,070 atmospheres, by 
which the freezing-point was reduced below 0^ Fah. 

ICE FHENOUENA. 

A recent nnmber of the Canadian Jmmtal of Industry and Scftnrt contains 
some Interesting information regarding the expansion and contraction of 
ice, as observed on Rice Lake, C. W,, by J. II. Dumblo, C. E. A bridjre of the 
Coliourgand Fctcrborou;;li Railway runs ihroajiih this lake, and In the Soutii- 
ci'ii Slates, or in a mild ellmnte, It would have answered every purpose; but, 
with the expansion of tlie ice on this lake, in such a cold climate, it h:is 
become a complete wreck. Gtore ice is that which Is smooth on the surface; 
it lias been found that such Ice, when acted on by the mid-day sun. Is Im- 
mediately set in motion by expansion, and it t!;eneral1y sets In towaids the 
shore. Sometimes this movement is very gmdnal, and accompanied with a 
Blight crackling noise; sometimes It is rapid and violent, and accompanied 
by a succession of vigorous jerks, ond a hollow, rumbling sound, socmin^ily 
fVom under the ice, while at intervals there occur loud and sharp reports, 
like those of cannon. 
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SometlTnea the ire expnnde several t^et on the shore, ntthoot an^ flssurea 
beluK created in the lake ; tills [s. caused by a lempcratura of tlic alinosplicn 
Iiljtbi^f than that which previously existed, tf the thermometer Indicecea a 
tcmperalnrc of 3SP below zero, and then suddenly rises to zero, expansion 
of the ice reenlts. When the thermometer InfUcatee 30° above zero, and 
then falls Co zero, contraction of the Ice Is the resull. The force with which 
Ice expands depends entirely on the ertent of the clmnge of cempera'urc. 

The most forcible movcraenia of ice occnr previons to rain storms. A 
sadden rise of SO' in temperature produces violent expansion. Stron-;o.ili 
pilee in the bridge, which would not bond, were cracked and splintered by 
the ioe expansion; heavy cap timbers of pine wore snapped like reeds, and 
heavy iron rails were curved ond doubled up, as if pat into a hage piess. 
Trees (jrowlog on the shore have twon torn ap by the roots, by the Ice 
expansion, and boulders weit;liing several ions have been lifted (Vom the 
shore, and forced into the bridge timbers. On one occasion, Iho ico ex- 
panded'no less than six fbet along the wbole shore. A uniform temperaturo 
of the atmosphere neither causes expansion nor contraction of ice; it mat- 
teis not whether the temperature is high or low, no movement of any tind 
takes place. A coating of snow six inches deep effectually prevents any 
motion in the ico, as it is a most elTectnal nonconductor, and protects it 
flora the influence of the attnosphere. 

Ice does not possess the powerof contraction to the aame extent as thatof 
expansion. It has been noticed that when It expands some feet, it does not 
recede when Ihc temperature falls to its former situation; it otily contracts 
by inches for its expansion in feet. 

The foUowlnj; are the general inlbrences deduced by Mr. Dumhle, tnim his 
o1>servations : 

1st. That ice is capable of expansion and contraction. 

9d. That lee (up to 32") expands with a temperature hijfier than that which 
had jiat previousli/ existed. 

3d. That ice contracts with a tcmperamre lower than that which had Just 
prerioosly existed. 

4th. That ice does not expand or contract with a nniform temperature. 

Sth. That ice is susceptible of expansion to a much greater extent than of 
contraction. 

Gth. Tbnt when ice is equally dense, thick, and glare, and eqnally acted 
on by a heated atmosphere. It expands fton the centre towards the circum- 
lerencc. 

7tb. That ice expands towards the line oSUatt raittance. 

HEW FOBH OF AIK-FUUF. 

The accompanying figure represents a curious air-pnmp proposed by A. 
Cairand, of France, to sapersede the common piston air-pamp. The agent 
for producing a vacuum in this pump Is mercury, aeling by i^ravit}'; and 
instead of u flap-valve, as in the air-pump, aii-ll|{ht faucets ore substituted. 

It is conceded by all philosophers that, with the common air-pump, the 
rareficatlon of the air can be carried on only to a certain limit; the best aii^ 
pump not being aide to bring the colnmn of mercury in (he barometer 
attached to it below one-!!ixte(.-nth of an inch; and It is obvious that the air 
in the receiver will not be able to raise the valve, on account of Its nuity. 
These defteta ate proposed lo be removed by the mercurial air-pump whlcll 
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is tho subject of tbla Brtlclo. Tliia pnmp consists of a. barometer tnbe aboac 
33 iiichos Ionic, and 5-16 to 3-8oranincti 
In diameter. ICe lower end. C, is bent la (bo 
Torm of an S, and It is closed b; n coch. 
The upper end of tbe tube is llnnly secured 
to a gUss egg-shnped ressci, B. containing; 
fh>m hdf a pint to one quart, and is pro- 
Tided with a Btop-cocit below and with an- 
other one above; tliis latter faucet bein;^ 
covered by a fiinncl, A. The several fasien- 
ings and coclts aie all made of iron, and 
the apparatus is screwed on a table. 

To-sec the pnmp in operation, it is Ailed 
with mercury Ihrouj^h tho funnel on tho 
top, and the upper cock la closed. By open- 
ing tho Btop-cocJi at the lower end of tlie 
tube, the mercury eBoapea into a vessel 
placed underneath, a column of 30 iuches 
remaining in the tube; and a complete 
vacuum is obtained In the egg-shaped ves- 
sel, forming in this case the vacuum of 
Torricelll. 

To apply this apparatus to the Magdeburg 
hemispheres, the lower one Is secured to 
e top of the tnbe, and a hole is drilled in 
e upper one, which is stopped up by a 
cock, 80 that it can be filled wiih mercury 
end closed. By opening the stop-cock at 
the lower end of the tube, a perfect vacoum 
is attained in the hemispheres. 

To exhaust or to rarefy the air in a com- 
mon receiver, this apparatus Is also superior 
to the common air-pump, as by its aid the 
y rarefication can be carried on ad iafitiitam. 
The receiver is placed on tho table and 
made to communicate with the glass egg. 
shaped vessel on the top of the tube by means of an iron pipe which is 
provided with a stop-cock. If the contents of the receiver and of the glass 
egg-shaped vessel are equal, the density of the air k reduced one-half by 
each operation ; and after repeating the operation ten times. Its density is 
not more than 1-1034 ; and after twenty times, it is not more than 1-10185/6 
of Its original density. In this case, however, it is desirable to place tho 
receiver on a ring or dish of India-rubber, instead of closing the joint by 
means of tallow. 

This apparatus is much cheaper than any of the common air-pumps; and 
by tho aid of 20 or 25 Hw. of mercury, all tlie usual experiments can tie per- 
formed. It would be still less expensive If made of gutta-percha. If the 
tube is long an<i largo enough, water may be used instead of mercury, and 
the apparatus may be employed for exhausting tho air wherever it it desira- 
ble to make use of the atmospheric pressure, or In order to boil certain sub- 
stances in a partial vacuum. — Dingler'e Foljfiechme Joanuxi. — Scientific 
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A NEW FORM OF MEHCURIAL BAROMETEE. 

H. de Celles has exhibited to the Academy of Sciences, or Paris, u mercu- 
rial barometer, constructed under lita direction. The b:iromclcr is the instru- 
mout of TorriL'elli, with the following inodillcations: 1st, the dianicter of the 
barometric chnmber is increased in proportion ns <t Is desired to malie (he 
instrument more sensiUve ; Sd, the cistern is replaced tij a horizontal tube 
015 ins. orO'2 ins. in diameter, and of a length proportionate to the sensi. 
Iiility or the instmmenl. The instrument has the form of a square. SiijEl't 
variations of the height of Iho vertical column correspond to eonsidcrnWe, 
but always proportional movements of the horizontal leg. This r.itio Is In- 
versely as the squares of the diameteiB. An index of Iron, placed in the 
borizontal tube, is pressed outward while the prcssuic of the air is diminish- 
ing, and Is left when the column returns. It marhs the mlnimuia prcssare, 
and may be brought back by a magnet. M. dc CcUes claims tor this instru- 
ment the three ndvanliiBcs : 1st, of very great senailivonoss. 2d, a constant 
level. 3d, a minimum index. 



ON THE HEIGHT OF THE ATHOSFHERE. 

A letter fVom Mons. Emm. Llaie, published in the CampUa Jtendas (Jan. 10, 
1859, p. 100), gives the results of his Inquiries Into the height of the atmos- 
phere, as deduced from observations on polariiation made at the tropics at 
the commeoeement of dawn and the end of twilight. The letter is dated 
San Domingo, Bay of Rio Janeiro, Dec. G, 1S38. His observations at that 
place, Dec. Isl, Sd, and 3d, indicated that the limit of atmospheric polariza- 
tion was 9' 40" in passing from 20^ east of the zenith to 30° west; bat at San 
Domingo, of which the latitude is 23° S., the limit of the shadow passes over 
35.6 kilometres per minute, or a47'5 liilometres in f 40". From this the 
height of the atmosphere Is calculated to bo 340 kilometres, or Sll mQcs. 

THE PHONAinOGRAPH. 

At the last meedng of the British Association, the Abbe Moigno read a, 
paper describing a new mcibod of reprodnotng (he human voice and other 
sounds In sucb a manner as to be visible to the eye. The instrument by 
which tbis is effected is called the phonantograph, andisthe invent on of a 
young Frenchman, M. E. L, Scott. The phonautograpb consists of a ube 
enlarged at one end in the same manner as a trumpet, in order to oncen 
irate the sounds, which are conveyed through it to a thin mcmb an Igh ly 
strained over the other end of the instrument. This membrane carres 
nfflsed to it an excessively light style or pencil, which is put in mo Ion by 
every vibration produced by the action of the air upon tbe membrane Be 
hind this style a band of paper, covered with lampblack, is un oiled 1 y 
clock-work ; and as this band passes along, the point of the style traces npou 
the lampblack all the curvilinear and rectilinear movements originating In 
the vibrations of the membrane, and thus it produces, in its own peculiar 
characters, a faithful reproduction of the sound. 

M. Mofgno also exhibited a collection of sheets of paper, on which were 
self-registered the sounds of the human voice, organ-pipes, etc., to the 
amount of five hundred or a thousand vibrations. This continued cnrc^i''- 
tration forms an uodulatory enrvo, so perfectly and distinctly traced th;it tlio 
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nnlfed cje can CBRliy reckon the atmospheric vibratfons, eaperlnlly when It is 
divided in periods by tlio periodical inrcrvcntion of a dironometcr. It ia 

sonnds are the results of Che component parts of difTeront hannony; for 
Instance, a note with its octave, third, Tonrth, or fii^h, or any other consonant 
relation, as tbe soventecnCh or nineteenth. When the sounds are very nearly 
in harinony, hut not fn perfect accord, their simultaneous resonance pTOdaees 
beats, and these beats ore perfectly indicaled or made known to the nalied 

Concerning this invention, the London Literary Oa2etie eaysr "The sci- 
ence of acoustics has received at the bands of M. Scott a means of develop- 
ment of which we can form no idea at present. We can only compare hia 
invention to that of U. Da;;uerrc, which, in its Infancy, was treated as a 
mere toy, but which has now become one of our most valuable scientific 
instruments of observation. The human voice otfcra certain difHtuities at 
present; but there is lildc donbt that eventually the phanauto(;ruph will Im 
made capable of superseding eVery species of slenosraphy, and not only the 
words, hut the very tones of otir talented speakers and actors will, by its aid, 
be registered for future geueratioiu. 

ON THE VIBKATIONS OCCASIONED JST WATEKFALLS, DAMS, ETC. 

Prof. Sncll, in an article in SiUimaa's Joarnal, Sept. ISjO, in reviewing the 
subject of the vibrations occasioned by water falling over dams, etc., says : 

This seems to bo one of the numerous cases in which the body which 
exdtes vibrations in another, is itself thrown into synchronous vibration by 
reliction, and then, by Its own inertia, or elasticity, controls the common rate 
of both. The sbeet of water in its descent Hr^t produces rarefaction of the 
inclosed air by removing a part of it. The immediate uShct is a collapse of 
the sheet of water, us well as a rush of air in at the ends. But tlio inertia of 
a thick moss of water will prevent its recovering its natural position so soon 
as If it were thinner; hence the air-column divides itself into such a namber 
of segments, that the water and the air can adjust their movements to each 
other. In a manner somewhat like this, a stream of ah- from the lips, driven 
across the embouchure of a flute, excites vltiratlons in the column of air, 
with sucli fhiquency that it can Itself vibrate in unison with it. But, if the 
stream Is blown more and more swiftly, its elasticity will at length bo too 
great for so slow a rate, and then the column will divide into shorter seg- 
ments, and the two will continue their vibrations barmouionsly upon a 
higher key. A skilful player can In this way, by iiis mere breath, produce 
six or eight harmonic notes on the fiute, when all the boles are closed. 

In one instance, at Holyoke, Mass., where the oscillations were only eighty- 
two per minute, I wan surprised by the preat strength of the current of air, 
as it rushed into the opening at the end of the dam. I could not venture 
within the passage through the pier, lest I should be swept in liehind the 
sheet; nor could I stand at the cntmnee of the arch, without bracing mj-sclf, 
by placing both hantls on the comers. There was, however, no alternate 
outwardhlast,butonlyBlull, or cessation of all motion; which shows that 
the excess of air that pours in at every puJse, is carried out aRain In some 
oilier way; an^ there is no conceivable way for it to eacnpc, except to ha 
driven down by the falling water, and poured up externally in a bed of 
foam. It had nei-er ocenrred lo me before, that the velocity of the air- 



p:h»Got)'^le 



184 ANNUAL OF SCIENTIFIC DISCOVERY. 

cnrrent must be |>Te4itcr, the lon^r tbe interval botween the palses, since the 
rarefiirtioQ within the tube will be ipreatct nearly Id (be ratio of tha «aaie 
Interval. 

DOVE'S EXFEKIMEST IN ACOUSTICS. 
This experiment consuls In rendering tbe lone from a vibrating diapason 
very distinct, so that It could bo he.trd through o Inrge ball, by causini; <t to 
vibrate in a certain rolatioa to a glass flask conl4dning water, Tlie flask 
should not be filletl, and the diapason should not touch It, but be held in tho 
hand In the prolonged neck of Iho balloon. Tho sound retamcd depends on 
the relation of the two limbs of steel to the neck of Iho flask. The percep- 
tion of EOnnd is most distinct when the piano of (he two branches is in tho 
axis of the neck, and is null when the plane Is perpendicnior Co Che axis. 
Dove ascertained these facts while cniriiged in researches as to the question 
nbelker tha ear, which is for a time sensible to a certain lone, becomes in- 
sensible to it again, as the eye does to a ijiven color, when it has for some 
time contemplated it. The eye may ho said to habituate itself to certain 
colors, OS tho olfactory nerves do to persistent odors. Dove's researches 
reiomed an afllnnative reply to tho point in question. — SUiimait't Journal. 

CUKIOUS ACOUSTIC EFFECT. 

At a recent meeting of the Royal Instilure of Architects, London, Mr. 
Parris, who renovated the pointing in the dome of St. Paul's, sold he had 
remarked, from his experience of that cathedral, Ihut he coald bo heard dis- 
tinctly at the distance of (wo hundred and twenty feet, when he was Imme- 
diately under the eye of (ho dome. Any person standing on a particular part 
of the pavement below, at a right angle, or nearly at a right tiom where bis 
voice would strike the roof, could hear even a whisper with the greatest dis- 
tinctness; in fact, ho had often held conversations In that way. As he 
moved to a different part of the dome, the person below would have to move 
to a ditfcrent position, but In the same angle; but when this became too 
great, the voice was lost. He had often tried the experiment, and found that 
the reverberations in a dome were always repented chirty-lwo time,', exactly 
corresponding with the points of the eompa.?a. It whs the same at the 
Colossenm, London, where be had tried it with the flnle, voice, and every 
means. Ho had tried experiments in the some way in St. Paul's, upon the 
level of the organ, and above and beneath it; and he found Invariably that 
the sound was always best heard at the point opposite to where the voice had 
Etnick. It was precisely tbe same with the voice ascending as descending; 
In fact. Ilia attention had been called to tbe matter by hearing a inun below 
ask another for sixpence; he exclaimed, " Take care, he Is giving you a bad 
one," and the man immedlalely turned ronnd, surprised as to where tho 
voice could be coming Crom. — BuUder. 

EXPERIMENTS ON THE SUMUIT OF MT. BLANC. 

Some Interesting experiments on combustion, sound, etc., recently made 
on the snmmit of Mt. Blanc, by Professors Tyndall and Frankland, werede- 
tailcd to the British Association, 18^, as follows: Six candles wore chosen 
•tChamouni, nnd carefnlly weighed. All of (hem were permitted to hum 
fbrone hour at the lopi and were again weiahed wiien wo returned to Clia- 
inoanl. They were afterwards permitted to bum an hour below. Reacting 
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one candle, irhlcli gave a Eomenlifit anomalons result, we fbnnd, to onr 
eurprisc, thnt the quantily consumed at the top woa, wiihln the llmtts of 
error, the same ns (hut consumed nt the boHoni. The result surprised ua all 
tlic more, inaainuch as the ll^ht of the cnnillcH appeared to be much feebler 
at the lop Chan nt the bottom of tho moutttuUi. The explosion of a pistol 
was sensibly wealtcr at the top than at a low level. The shortness of tlio 
jounci was remarkable; but it iKirc no resemblaLn-e to the pound of a cracker, 
to which, in acoustic treatiacs, it is usually compared. It resembled moii; the 
sound produced by the exptosjoit of a cork from a champagne-bottle, but it 
waa much kiodw. 

DTNAMOSCOFT. 

This name has been gilven to a new mode of anscnlntion directed towards 
the Bxamination of sounds hitherto not studied. The author, Dr, CollonstneH, 
examines these sounds, in case of a deceased person, with an instrument with 
one extremity on the part to be onsculled and tlie other nt ihc oar. It is w^th 
Ibis Instrument that Dr. Collont-ncs supposes he is able to detoetthc evidence 
of actuiil death. 

He found this evidence In Iftil, in the case of a woman attacked with 
cJioiera, who was not believed lo be dead. Exuniinin}; about the heart with 
his dynumoscope, he distin^uisbed a eraciillnjj; sound, wliich coutinned even 
to tlic tenth hour after death. He followed np this trioi with ochers, and baa 
arrircd at the foilowins conclusions respecting this sound. 

1. After the reapiralioo and the l>catiDg of the heart have ceased at death, 
a ci']|i-ktin-i: iiound may l)c heard, which he calls " bourdonncmcnt." 

3, The RiHind continues from five to ten hours after death. 

3 [t goes on decreasing from the time of death, and is last perceived about 
tho pnecordial and epii;astrie rci;ious. 

The results have been conflrmcd by observations on animals. It hence 
results that life continues until the cessation of this sound has ceased, 
and the cessation la a positive si^ of death. This observation offci-s a 
means of disllng;uishinj; Itthart/ji from death, as the sound docs not cease In 

On applying the Instrument lo the extremity of ibe fingers, a sonnd of 
similar kmd is heard which varies with the ^rc, sex, stale of health, activity 
or repow. Tho crackling Is more rapid in dilldren than in adults, and still 
more so than in aged persons. It is more gentle In woman than in man of 
the same age, and the crackling sounds (" ptfiillemcns") are in ^neral twice 
ns numerous as those of man. There is also a great difference for different 
temperaments, and for different scnsona and climates. 

A singular experiment made with the Instrument is to 4iear a faint and 
agreeable harmony which is made nt tho extremity of the fingers of a man 
asleep, whilst when awake there Ls only a great discordance in the " bour- 
donncment." Dr. Collongnes supposes that these sounds have tlieir seat in 
the ncTTBS. — SiBinKin'i Journal. 

CNIFOKM MUSICAL DIArASON. 

Tery considerable inconvenience has long been felt in the mnsical world, 
In consrqnenco of the want of a uniform standard hv which the pitch of mu- 
sical instruments, whether used individually or In concert, might bo regulated. 
The tendency In all the most celebrated orchestras to an Increased elevation 
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or pltcb, has been attended wilh erih which nfltct tbo Interest of mmic In no 

small decree; composers, inHtruint.iit inakirs an 1 aitists are alike autforetB 
from Ihls cause, and iLu k>^^^ dtlf<.ren(C exlstin), between the pUclie9 (or 
diapasons, aa tbcy ore called) of lanoug countncit or of various musical 
eslabllshmcnls, is frequently a source of etnbarroBsmenl in musical transac- 
tions. With a view 10 remedy this acknowledjted and growing evil, the 
Frcncli Government, sometime ago, appointed a commission of distinguished 
men to discuss and collect information upon the whole question; and the 
result of their labors has lately appeared in the JUontteur, in the shape of an 
tlnlmrale report. The commission consisted of fourteen members, all of 
them eminent in the world of music or of science; aa Anber, Dcspretz, 
Llssajous. MejertieGr, Rossini, etc. 

Any opinions cmanatlnj! from a body of men so well qualified to jnd^ 
upon a subject of this nature, must necessarii; be worthy of attention ; and 
WB think a short summary of theh- report may not be nninteresting to our 

The report commences by stating that it is an undoubted fact that the dia- 
pason, or pitch, has been steadily rising for at least a hundred years, and that 
it is now quite a whole tone higher than it was in Ibe middle of the last cen- 
tury. As a, proof of this, we have the internal evidence of the scores of 
Gluck, Monsigny, Grtftry, and othera, l>csldca the more certain testimony of 
the organs of the time. Rousseau IDiclionnarie de la Masique, article Ton) 
states that the pilch of the opera in bis time was lower than that of the 
chapel, and consequently more than a tone lower than that of the opera of 
the present day. The first question, then, that nalnrally presents itself for 
consideration is, what nere Ibe causes which have led to this result? Vocal- 
ists cannot fairly be charged with any participation In producing this change. 
They screamed, It seems, even in those days, without the f^ilitles afforded 
them by the operas of Signor Verdi. Besides, It Is manifestly never for the 
interest of the singer that the diapason should be forced up — a circumstance 
which can only lend to Increase his fatigue, and make inroads npon bis voice. 
The interests, too, of composers are, for many reasons, opposed lo an undue 
elevation of the pitch. Tbej have, moreover, but little power of influencing 
an orchestra in this respect. The composer dues not fix the diapason — he 
submits 10 ii. It is, then, soys the report, to the inslrumentalists and Ibe 
inslmmenl-mahers that this result must be attributed. They are the persons 
who have evidently a joint interest in raising the diapason of the orchestra. 
Up to a certain point, the more elevated the pitch the greater the brilliancy 
and sonority of an instrument. 

The numerous inventions and Improvements which have been effected in 
wind Instmraonts, have, more than anylhinff. Induced the annaiural height 
which the diapason has now reached. A direct confirmation of this is 
afforded in a particular instance by a letter addressed to the commission by 
M. Kiiil, the director of the conservatory at Frague, who states that the 
Kmperor Alexander I., upon becoming proprietor of an Austrian regiment, 
ordered new instmmeois to be made for the band. The manufacturer, in 
order lo increase theluilliancy of tone, raised the pitch considerably. TIiJb 
bavin;; produced the desired effect, the example was fallowed by other mili- 
tary hands, who all raised their diapason. 

With a view of obtaining as nincli valuable inrormalion as possible opon 
the subject, which is one of uiiivirsul inierest lo musical art, the commission 
wiote to all the most celebrated musical centres in England, Belgium, Uol- 
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land, Italy, and America. Almost all the atiawere which they received agree 
Id their estimation or Iho importaDco of Che subject, and In deprecating the 
nndue height of the dlapasona now in use. Some of these communications, 
coming BB they do from composers and conductors of ttic first eminence, me 
rery interesting. It would, however, ocCQpy more space than we can afford, 
to attempt anything more Ihan a very brief mention of one or two of the most 
striking. Keissigcrwrites.lVom Dreflden.thathchopes all Europe will wniTnly 
Applaud the establishment of the commission. The great elevation of (lie 
pitch, in his opinion, destroys (he effect and effaces the character of ancient 
mnslc — of the master-pieces of Moiurt, Glucb, and Beethoven. Ferdinand 
David, Fianz Abt, and Lochncr, exprese with equal decision their approval 
of Che step which the French government has taken. Herr Wieprecht, Iho 
director of tho mllltoiy musle of Prussia, and Dr. Furhe, each ibrwardeil nblu 
papers upon Iho sobjcct, and manifested a lively sympathy with the ol^t'Cts 
which Ihc commission had in view. From several quarters tuning-fork^, 10 
the number of tvrenty-flve, were, received. Of these, Jlessrs. Broadii-ood 
rent three, which alford a striking example of the necessity which exists in 
our own country for some reSdjusttncnt and nseimilaCion of the pitches now 
in DM. The first is a quarter of a Cone lower Chan that of Paris, nnd is used 
exclusively for piano-forles destined lo bo employed tor the accompaniments 
at vocal concerts. This, it seems, was the pitch used about thirty years ago 
by the Philharmonic Society. The second, which la higher than ttie Paris 
pitch, is that to which Messrs. Broadwood ordinarily tune their instruments, 
as tieing most likely in general to be in lune with harmoniums, flutes, elc. Ic 
la the diapason of Instrumentalists. The third, still higher, is that now used 
by Che Philhannonic Society, and. with one excepiion — viz., that employed 
in Ihe band of the Belj^ium regiment of guides — is the highest which the 
commission received. This latter vibrates nine hundred and eleven times In 
a second, whereas chc No. 1 of the Messrs. Broadwood, the lowest of all iho 
tuning-forks sent in, gives only eight hundred and sixcy-eighc vibrations In 
the same tinie. This difference is nearly equivalent co a semitone. 
With these and various ocher similar communicacions before them, tho 

first, that the diapason should be lowered ; and, secondly. Chat when so low- 
ered, it should be taken as an invurlabie regulator. The determination of 
the particular diapason to be adopted naturally presented considerable dltH- 
culcies, and accordingly led Co socne diversity of opinion. All agreed tiiat a 
depression of more than a semitone was neither practicable nor necessary. 
One member alone advocated a depression of less than a quarter of a tone. 
Ho, indeed, proposed that the alteration should at the most extend lo half a 
quarter of a tone — fearing chat any greater change, coming suddenly Into 
operation, might act pn^udiciaily upon Ihe trade in musical instruments, 
whirl) is one of the most successful branches of French indnscry. It is dif- 
llcult, however, to see much force In this otgecclon, when we consider the 
|.-rcac variety which eKisCs In the diapasons already in use throughout Europe. 
In a letter addressed to the Minister of Slate by the principal French Instru- 
ment-makers, they enlarged upon Che embarrassment resulting " iVom Iho 
conllnuaily increasing elevation of the diapason, and troia the variety of 
diapasons," and go on to request his Excellency " to put an end Co this kind 
of anarchy, and to render lo the musical world a service as important as that 
nudeied la the industrial world by the creation of a uniform system of 
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It i; evident from this rhnt the mnnufnctarcrs tliemsetTCs do not 
rc<^nt with apprehension ttic conteniplalcd clian;^ of illiipoAoa. 

Ullimalcly, a, depression of a qunrtcr of n tone was fiiicd. This, Is was 
thought, would afford an appreciable relief lo vocalists ; and, " without in- 
trodui-ing too p;rcat a. dcran)i«mcnt in established habits, insinuate itself, so 
to speak, incoynilo into the presence of the public. It would render the cxo- 
cation of the ancfeut tnastcr-plcecs more easy; il would lead us back lo llie 
diapason employed (in Paris) about thirty scars ago, — the period of llie 
production of works which have, for the most part, retained their places in 
the repertory, and which would accordingly be restored to the original coti- 
dltlon of their composition and representation. It would also be more likely 
to bo accepted in other countries than the depression of half a tone." In 
accordance with the recommendations of the commission, an official order 
has l>ecn issued, ostabliBhing by law a uniform pitch to be used by all the 
musical eEtablishnieiits of France which have any connection with the gov- 
ernment. This " BOrmal diap.ison " is an A, given by a standard tnning- 
foit to 1)0 preserved at the Conservatoire, which vibrates 870 limes In a 
second. All musical establlslimcnts authorized by the state must l)e pro- 
vided with a tuninf;-fork, verified and olBcially stamped HS consonant with 
this standard. — Journal of tie Socittn of Art, London. 

Tiio diapason adopted by the Congresi Scienlifique held at Stuttgard in IfSl, 
was (0(0') = 880. This movement Is therefore towor<l6 lowering tlio co inert 
pilch. Savart gave as the diapason of the opera at Paris in 1814, la = SBiJi^s- 
Another diapason given by U. Schclblcr as that of the Academy of Music 
at Piiris in the same year, was 8075. The starting-point will now be 
c=101953125. And the gamut will beasfollows: — n( (c') = 532. re(rf') = 
5S7 23. nil If') = 653-5. fa (/) = tl96. sol (g') = ',83. la [a') =810. si ((>') = 
91875. ut(c")=10J4. 

Uniform Masical Pitch in England. — The following Is an abstract of the 
proreedings of a meeting called under the auspices of the Society of Arts, 
Loudon, June 3d, ISoO, to consider the question of the alteration of the 
tnusloil pitf'h by the French Government, an<} how tar sncli alteration was 
likely to affect musical peiformances in England. The chair was taken by 
Dr. Whewell, of Cambrklge, who In his opening remaks said that he be- 
lieved that he was the first person who deiermined the pitch by ascertaining 
the number of vibrations in a second which gave particular notes. This was 
done in the pipes of the organ at Trinity, and might be said to be the fun- 
damental determination of the pitch in England, so far as mathematical 
definition was concerned. The subject has recently been more pniniinenlly 
biDught l>efore the musical world, in the report issued by the commission 
appointed by the French Government <o investigate this question, with the 
view to the establishment of a nniform pitch to be ado])ted in (hat country. 
In that report an historical view of the question had been taken, and the 
number of vibrations of variooa notes at different periods during the lart 
century and a half had been stated. Thequestion with the com mi talon was, 
from which of those various numbers the selection was to be made. The 
first question to be determined was, whether it was desirable that a uniform 
musical pitch should prevail ; and, secondly, whether it was poi'siblo to es- 
tablish such a uniform pitch in this country. The establishment of a uniform 
pitch was 10 he enforced by stringent legal means In Fnmcc, a course which 
could not be imilaied in this country. Tliey h:id to consider what means 
ihort Of iheso could bo used here, and whether any influence beyond a 
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general nnderetandlng amonfi; those ent^j^ed tn music could be brouj^ht to 
bear. These were points upon which those present were well qnalifleil to 
give opinions, which, he was sure, would be listened to with inlerest and 
deference. 

Letters were then read fVom gentlemen who were unable to attend, most 
or whom were in favor of Establishing a uniform diapason. 

ProfcsBor John Donaldson (In his letter) susftssted what he conBlders to 
be a reiy simple standard of pitch : " Let a column of air, saj an organ 
pipe thirty-two feet lonK, be put Inio vibration or nndulatlon, it will be 
found (o give thirty-two vibrations or nndulnlions at each oscillation of ihe 
pendulnm. The length in the latitude of London being 39-1393 inches, al- 
lowance could easily be made toi the gli^ht variation of length in the lower 
or higher latitudes. If 32 feel In length = 32 vibrations, then aa the vibra- 
tions are Inversely as the lengths : a 16-foot pipe = 64 — 8 it. ^ 128 — the 
pitch of the lowest string of a violincelto; computing the vibrations or nn- 
dnlattons as course and recourse, the pitch adopted In Paris by Kheica in his 
treatise on harmony." 

Mr. Alfred Mellon was of opinion that " there is no doubt that the mu- 
sical pitch lias been much elevated during tlic Inst quai'tor of a century, 
and that some dit^adrantages result therclVom; but It may bo questioned 
whether greater disadvantages would not now lie cauied by a resumption of 
the former pitch, or any depression of It. Many of the wind Insiruraonts 
now In use would be Injured, and the artists put to the expense of new ones. 
The principal orpans in Bivrainyham, Liverpool, Bradford, and other large 
towns, would have to be altered at great expense. All purely orchestral 
performances would also lo>^0 mnch of their brilliancy In the loweiing of 
the stringed Instruments. Mu,ny other disadvantages occur to me, and will 
donbtlcss bo brought to your notice. On the other hand, I am not aware 
(writes ilr. Mellon) that the proposed alteration would benefit any persons 
exrcpt the singers and the wind instrument makers. But considering that 
music is the universal language of Europe, it Is desirable to estalillsh a 
unllbrm pitt-h iKtwuon England and the Continent; and I would therefore 
recommend that the pitch now In use at the Royal Italian Opera, Covent- 
gardcn, under the direction of M. Costa, Esq., should be established as the 
definite limit to prevent Airther elevation. But It must be borne in mind 
that even Ihls pitch cunnot be maintained as an absolnto rule throughout 
an entire evening's performance; the warmth of the lemperalura and the 
breath of the performers would have the eilfect of sharpening the wind 
instruments, and necessarily drawing the rest of the orchestm with them." 

Mr. Hullah thought a uniform pitch was highly desirable. Of course a 
uniform pitch aspiring to universal adoption, must bo regulated eventually 
by what was convenient to the human voice. But there was a question 
wliciiier there was any particular number of vlbratlona per second which 
was more convenient than another fbr simplifying musical calculations. He 
lind found the number of 513 vibrations per second for the C gave the sim- 
plest series of numbers representing the other notes, and was very favorable 
Jbr musical calculations; at the time of which he was spe.iking, this pitch 
was a little nbove some of those then in use, and a lictle below others, so 
far as a correct comparison could be made, for that was a dlfflcnlt matter. 
He had then whh him n poi ket full of tuning-forks which he had collected, 
and no two of them were alike, except those which had been made to hla 
order by a scientlHe process. He put himself in communication with Mr. 
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TomllnBon and a gpntlcman who had given n great deal of attenlfon to 
the snliject. Mr, Tomlinson, on Iwiiijc supplied willi one of Cagniani de la 
To ar'e Instram ems fornieaeurlng vibration a, — tbcSir^ne, — g^tisHed himaclf 
that he coQld regulate lliia instrument, which every one knew was very diffi- 
cult lo keep at tbe same pitch, so as to ascertain what wag 912 TlbrBtiona 
per second; and be made certain tnulng-forhe, or which he (Mr. HuUah) 
had seen and tried hundreds, and he had nevor found tbe slightest discrep- 
ancy In them, except on that morning. Tor the first time In his Ure. He 
tried two of those forks with the firontcBt care again and ngain that morn- 
ing. Ilo placed one of them upon a hot plate, and allowed It to remain 
until It became healed, when he found that Ibo pitch was considerablj- 
lowered. This was nothing new; but the extraordinary part of the matter 
was, that the fork had never since recovered its former pitch, anil there was 
elill some little discrepancy between It and the fork which had not been 
heated. He thought a uniform pitch was so hliihly lo be desired that what- 
ever the pitch might be — whether the highest ever conceived or the lowest, 
lie would vote for it for the sake of uniformity — though ho certainly should 
prefer, and do hia best to bring about, the adoption of a pitch considerably 
lower than that at preacnt in use. 

Mmr. Goldschmldt (Jenny Llnd) was of opinion that if the present pitch 
were ailhcrcd to, all the voices wotdd be more or less spoiled, and that was 
one of the reasons why wo had so few really good singers. For her own 
part, there was a considerable amount of music that she could not think of 
singing at tbe present pilch ; and music which she sang Mth iho greatest 
ease about twelve years ago, when the pitch was lower, ahe would not now 
attempt. If the raising of the pitch went on as It had hitherto done, the 
human voice wonld lose its beauty and strength; and she did not consider 
it was proper to tax the voice to that extent. In her opinion, tbe standard 
of tbe pitch ought to ho regulated by the human voice. 

M. Goldschmidt did not suggest diat they should adopt the French pitch 
merely because it was French, but chiefly because it was the pitch of the 
Philharmonic Society and of Broadwood thirty years ago. As It was adopted 
by Franco, why should we not also adopt it, capecially as it waa the good 
old pitch of olden times ? 

Mr, linlloh would be glad to bear, IVom Mr. Walker, what would be about 
the expense, in round numbers, of lowering the pilch of an organ worth 
£\l!m a quarter of a tone. 

Mr. Walker, at a rough guess, should say perhaps £.50. 

Ml'. Ilullah could assure tbe meeting that he was not bigoted to any pitch, 
but would vote for any upon which tbey could all agree. The difference 
between the pilch which had been designated his and tlie French, was ten 
vibrations per second. The French pitch was SSS vibrations per second; 
bis was 512. He thought if it were an open question to decide between tlio 
two pitches, tbey were so near that It would bo wise to decide in favor of tlic 
lower pitch. He would put on record a remarkable expression which was 
used some time since by Sir George Smart, In reference to this subject. Ho 
said: "It is not Iho Fhilosopher who has settled the pitch; Ckid Almighty 
has settled the pitch in making the human voice." 

Dr. Amott suggested that as inconvenience had been experienced from 
the rise of the piich of Ihe organ In the course of an evening's performance, 
an apparatus might bo conoected with the bellows of the organ commnDi- 
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cfttlng with tlie outer air, nnd so keeping ap a blast of cold air through (ho 
pipes, thus preventinR their expansion by heiit. 

Mr, Walker remarked, that the cold air innsl be blown upon tho cslerior 
of tlie pipes as well as upon the inlerior. Moreover, the front pipes of an 
OTgaa were generally more affected by the heat than the interior pipes. 

The Chairman aaid, lha,t, with rejjard to Mr. HuUah'a remarks, he wonld 
say that every mathomaticiao, at first ej^ht, mi^ht have a strong bias in 
favor of what Mr. Huilah called his standard of 312. Chludnlr had founded 
his system upon that number, and no mathematician who expressed the 
relation of musical notes In numbers, could fail to be stilick with the advan- 
tage for such purposes of that scale, which gave to the middle C .')12 vibra- 
tions per second. That did not give A a whole number, but it gave a p^at 
amount of whole numbers, and in many ways was convenient. On tho 
other band, the nninerieal advantages of the standard were not important. 
Wliere the note was determined, they know that It was by the number of 
vibrations, whether counted in fractions or decimals, and by that means 
they could recover the note at any time. Therefore, he thought the con- 
veniences and inconveniences were of another Iclnd, and must be considered 
by practical musicians. The diflicalty urged by one speaker, that a change 
of pitch would Involve the destmcllon of a great body of existing instru- 
mcnla, was one which must not be overlooked, though some of thera, no 
doubt, might be modified. The alteration! of organs to the new pitch would 
also be a matter of considerable expense. These were difficulties of far 
more Importance than any want of symmetry in numerical calculations. 
S!iU, if the French system were adopted over a great part of Europe, so far 
ns thOTO were any perceptible difference between that and iiia, musicians 
would gain more by ailopting it than mathematicians would lose. 

A committee, of which Dr. Amotl Is Chairman, was then appointed to 
co'ipiilcr the whole subject, and report at a fUture meeting. 

IHTERESTING BALLOON VOYAGE. 

The greatest balloon voyage on record, was performed on the 1st and Sd 
(It' July, by Messrs. Wise, LaMounlain, Gagcr, and Hyde, — four persons, — 
wlio passed over a distance of eleven hundred and fifty miles in nineteen 
hours, or from St. Louis, in Missouri, to Henderson, Jefferson County, New 
York. The special object of the experiment was to establish the existence 
of a constant current of air, at a high elevation, from west to east, over (ho 
North American continent, and, by means of it, to pass In the balloon from 
Si. Louis, on the Mississippi, to a point on the Atlantic sea-board. Tho 
ascension waa made from St. Louis, at 7.20 P. M., on the Ist of July, and 
tlie course at starting was north of east. During the night nothing of any 
li.inlcniar moment occurred, — the balloon saiUng along in a norrh-east- 
orly direction, at a varying height above the earth from five hundred to 
ten thousand feet. The sky was clear, and the whole dome of tbe heavens 
is described by Mr. Wise as " lit np with a mellow phosphorescenj light. So 
remarkable was this phosphorescent light of the atmosphere, that the buU 
loon looked tranalucent, and looked like tight shining through oiled paper. 
We could also tell prairie from forest, and by keeping tho eye for a moment 
downward, we could see the roads, fences, fields, and even houses, quite dis- 
tinctly, at any elevation not over a mile, and even at the greatest elevation 
we could discera praitie lh>m woodland, and fl'om water. Whenever we 
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hallooed, it wu followed b; a dtount echo, and even this Krred u a differ- 
ential Index to hci);lil." 

At 6 A. M., on ttio momini^ oftbe 3d, tbe vofaRcn arrived at the ehore of 
lake Erie, a little north of Snndusk.v. The course was at firal held along 
the soalbem ghore of tbe lake; but by 10,20 the lake was crossed, and the 
Canada Bhore reached. In atlempling to make a landinfi; in tbe vidnltj of 
Rocheeler, X. T., tba aeranants encountered a burricune, and after bcinif 
blown foragreatdlstancc, — apart of tbe lime over and near Ihe enrface ciV 
the lake, — they brought np In a forest in the town of Hcnclereou, JeffciTon 
County, N. T. None of the party were seriously injured, but the balloon 
was nearly destroyed. The entire distanee travelled, from St. Louis to tlio 
point of landing, was eleven hundred and tifly milea, which was done in 
nineteen hours and titty mjnntrs, being Teiy nearly a mile per minute. Tlio 
longest journey heretofore made in a balloon wna five hundred miles, pur- 
formed many years ago by Mr. Green, the well-known En^h aeronaut. 

ON THE rOKH AND FLIGHT OF FEOJECTILES FROM RIFLED CASNON. 

From a recent work on rifled cannon, published in England by Mr. 
Thomas, we derive the following memoranda relative to the construction of 
the projccllles to bo nsed in connection with this new ordnance. 

In the practical adaptation of these now engines of war, It must be remem- 
bered that It Is Ibe gun, rather than the shot, which has to be carefully 
stadicd; because, for the production of great velocities, heavy charges of 
powder are required, and these again demand grealer thickness — and there- 
fore greater weight — to enable the gun lo withstand the greatly increased 
strain upon it. Hence, the object is to obtain such a projectile that It can. 
bo tbrown IVom a pin of Ihe same weight as that which throws the ronnd 
shot, — but which shall be, at the same lime, a much heavier misailc, " Noiv 
this," adds Mr, Thomas, " can be accomplished by the use of elonKaled shot 
— shot In which, while the umghi Is the same as that of the 32 lb. shot, tho 
diameter is only that of a 9 lb. shot; and therefore the surface, upon which 
tho resisuncc of the air acta, will be the same, or nearly the same, for iho 
heavy shot as for (he lijjhler. 

To secure tho accurate flight of an elongated missile, it Is of panunount 
necessity to keep lis axis eotncidont with Ihe line of ItK flfght; for, if this be 
not attended to, the resistance of the air becomes grealcr, and the shot ia 
liable to turn over on its shorter axis. To maintain this coincidence, the 
projectile mast be made to rotate upon Its axis ; and this rotation can only 
be obtained by means of the turn or twist It acquires during its constrained 
passage along the riHed grooves of (he gun's barrel. Again, as this rotation 
varies according lo Ihe length of the turn given, it l>ocomes of primary im- 
portance to determine accurately how much Ihe turn should be, and whether 
it should be the same or different, according to tho cannon or the prct(eclIlo 
required. Mr. Thomas, who has paid espenal attention to this question, 
states that the lengths of turn now in use vary between that of the Enfield 
bullet, which has one tnm in scyenty-eight Inches, and those adopted by 
Major Jacop and Mr. Whitworth, which are, respectively, one In twenty-four 
and one in twenty inches. He points out that this remarkahle disparity 
arises. In a great measure, from the differenco iii tho shapes of the bullets ; 
and sums up his whole Investigation with two general conclusions —firs I, 
that the velocity of rotation, or, in other words, tho appropriate turn, mn>-t 
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be Increiwed, proportionally, with nny incitaao in the lenf'ih of the projec- 
tile; and, Bccondly, thut It is not advisable tiiat (be projectile ehould, in 
length, exceed tbe triple of its diameter. 

Another question of great importance to be eatlBfoctorilj determined i§, 
nhctlier the varyint; size of the proiectile producer a similar etfect upon Iha 
turn of the grooves of a rilled cannon. Now, this cannot be ascertained 
beftirehand by theory, but depends entii^iy upon experiment, and on experi- 
ment alone. It is (rue, thni where the shot differ only tn their diameters, a 
law may bo readily laid down; where, bowever, Ihej differ both in form and 
toeight, a laborions series of experiments mtist be made before any deiinito 
principles can be enounced. Here, as in so many branches of the great sub- 
ject of gnnnery, no clear views appear hitherto (o have been held or pub- 
llEbed; hence, Ur. Thomas has been compelled to examine Into and to 
state all the bearings of the case with great minuteness. It would be impos- 
Eible, in this place, to follow him tlirough atl his reasonings; but we may 
nottee, generally, that the rctjnlin<; cflect of the air, for shot differing In 
tlzc. but of the same form and density, would appear to be nearly ai Ihe tqiutrt 
mote of their diameters. 

Having discussed tbe^e matters as fully as possible, Mr. Tbomas goes on 
to describe, with equal minuteness, the different forms of projectiles advisa- 
blo under different circumstances. We cannot enter here into these details ; 
bat we may slate the general principles at which he has arrived, experimen- 
tally. Thus, ho stales that the nece^'iary qualifications for an elongated 
projectile are: 1. That It should possess a certain definite density, so as to 
insure the greatest possible range. 2. That it shonid completely fill Ihe 
bore, so that its axis should coincide exactiy with it. 3. That Its centre of 
gravity should be thrown well foi-wnrd, in order that the axis on which it 
rotates sbould bo, practically, a tangent to the line of its Hlght. And, 4. 
Thut itB form Bhonld be such as to expose it to the least possible rcaistance 
fh>m tho air. Lastly, he shows that solid iron nncxpandin^ shot can never 
really prodoce Iho results attainable by compound shot, hccnose In their 
case space mast always be allowed for tbeir whidngc, for the fouling of the 
bore, and for the contraction of the gan itself, when heated by repeated 
firing. 

Mr. Thomas remarks, that it has generally been hitherto held tbat, on 
iiring, the whole of the powder is at once converted into an elastic fluid, and 
that the ball is expelled by the gradoal expansion of this fluid. The result, 
lioiTcver, of many interestinji experiments made by him, appear to show that, 
Iwsides the ordinary explosive property of gunpowder, thore resides in it ape- 
culiar force, which ( for want of a better name) Mr. Thomas has termed I'mpuJ- 
sive : and that owing to this, large gnns are much more liable to barst than 
smaller ones. It la no less certain that, with a finely granulated powder, a 
comparatively short gun may be safely used, — socb tribes a« the Afghans, 
o:i ihe other band, who mannfaclure a powder mncb Inferior to oars, tielng 
rompoUed to use guns of a length apparently altopether disproportionate, 
with the simple olyect of completely igniting tiie powder. 

WIND OF A SHOT. 
M. Pelikan, a Rmwien, has made some carious observations npon the con- 
tusions supposed to be produced liy the wind of passing balls. Mr. P. ap- 
plied to th* oommittee on artillery of St Petenborg, and having obtained 
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■ome pieces of large ciilibrc, had & mnohlne conxtrucled for mcnsurlns tha 
force exerted by tbe wind of bulla paasina at various dimantcH. The resulis 
obtained were constanlly Ihe same. At the distance of three lnuhe!i, a pii»s- 
inK ball produced not the slldhteBt effect. The conclusions deduced by Mr. 
Pclikan are ; 1. A projectile passing very close to any object exercises only 
an iDsiKniUcant influence upon It. 2. That what is called the wind of tho 
ball, even with a full charge of powder, has so trifling a force ae to be IncB- 
pable of determlniag any lesion. 

I.UNAH TIDE UPON LAKE MICHIGAN. 

At a meeting of the Chicago Hlstoripol Society, November 30th, 18S8, Col. 
Graham, U. S. A., stated, as the result of a long and carefully conducted 
ecrita of observations, his dlscoveir of a lunar liihil wave npon Lake Uichi- 
gan. From the comparatively small area of Che body of water acted upon 
by the lunar influence, Ihe coordinate of altitude could not be but small. 
Thia circumstance, added to that of Che almost constant disturbance of tho 
lake surface by winds, renders this coordinate of altitude measuralile only 
in calm weather, and when the moon is in conjunction with or In opposition 
to the sun. AC such times ita averaj^ is about two-tenths of a foot, or say 
two and one-half Inchee. 

tJKlIa OF WORK. 

ts of woA or foot-pounds for 



For an actual Doullouaud Watt's engine, .46 IS 6 

ON THE STRENGTH AND TENACITY OF GLASS. 
A series of interesting experitncnis bave been recently made in England 
on the strength and tenacity of gloss. By tcarinf; rods and sheets of glass 
asuudcr, the following mean resultB of tenacity per square inch, expressed in 
pounds, wcro obtained: Flint glass, S.413; green glass, 2 S?G; crown, S.94G. 
The experiments on the resistance offered by glass to a crashing force, were 
made upon small cubes and cylinders, crushed between parallel steel sur- 
faces, by means of a lever — tha force employed being sufficient to reduce tha 
glass to a flna powder. The results, expressed in pounds, were as follows ; 
Flint glass, 13.190; green glass, S0.306; crown, 21,807. 

BLASTISG WITH GUN-COTTON. 
It Is generally said that gun-cotton prwlucca three times ilic effect of gun- 
powder; but military engineers aver that Iho effi'Ct which the explosion of a 
certain quantity of gun-cotton will produce, can never lie exactly foretold. 
If the cotton U rery strongly cosipresaed when tbe electric spark is applied 
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to it, the effect which it prodncea is vcrj- Rreat; bat if it ts dt all loose, it la 
tiiiiili leas cOioai-lous llinn uimpoivdw. If a ftiv iiouiiils of powder explode 
ill a room, the dovaslatlon must necessarily ijc great ; but If llio some iix^jlil 
orgun-cottonlastrowioosclyonliicfloorand then ignited, a sudden "puff" 
iLikcs place, but the articles In the room are uuinjorcd. The Austrian Gov- 
ernment haa expended a, great deal of time and much money in making 
cMperiments; bat it is beginning to discover that powder is preferable to 



The bisulphide of carbon is flrBt poured into the shell, and then small Mli 
of phosphorus are dropped in; the montli of the shell Is then tlosed willi -.i 
cork, partly projeetin;;, like tlic cork in a winc-bolllc. The shell may thun 
be hiid on canvas, or other eombustilile matter; and in about ten miniiles, 
the fermentation of the mixture wilt force Its n-a? through the pores of the 
cork, and, mcetlnf(the oxygen of the atmosphere, wlUbeeomo ignited, — the 
cork acting like the wick of a candle, and the liquor underneath feeding it. 
A leaden shell thus char^^, and adapted to a military rifle, will continue to 
bum for ten minutes with an intense llame, which cannot be extinguished 
by water. — London Medi. Magazine. 

ON THE FEEEZING-FOINT OF WATER IN CAPILLAET TUBES. 

Many years ago, M. Donne showed that water enclosed in narrow tubes 
of a sitbstancQ capable of being welled up by it, might bo raised to a tem- 
perature considerably above 212° without boilin;;. Ur. H. C. Sorby, In a 
note communicated to the London, Edinburgh, and Dublin Philosi^biail 
liagwdne, completes these researches by sbowlng that in capillary tnlics the 
tampcraluro of water may be lowered for below 32' without freeiiug, even 
when the tubes are shaken. In tubes of fraia jj^ or ^ j^ Indies in diame- 
ter, the water may be reduced to 3' Fah., without freezing, provided it bo not 
In contoct with ice. These experiments go to show that these plienomona 
arc caused by the adhesion of tbe water to the walls of the tube Interfbring 
with its change of state. 
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ON THE KATURE OF THE SIMPLE BODIES. 

The Compta Bendus for December Iftje, contslna a long memoir, by Deh- 
protz, on bis resenrciies to nsucrtnin wlicthcr certain of tbo soialied elements 
nrc decomposable. His laborious and care<\il inve9ll<;otlons have led to no 
dccom position; and bo announces the conclusion, that the enbslanrea culled 
elementary ore rcnlly elcmontnry, or incapable of dqcom position. ThsBiiihor 
sbould have added, that tbuy ivere not decomposable by the methods ho 
used, for It is not probable that there is nothing more to be done tn this 
branch of cceeorch. Hie process consbis in eubmitting the element — cad- 
mium, for example — to the physicid and chemical rca^^nts ordinarily em- 
ployed la annlysis. He transforms it inlo an oxide, then into salts of all 
hinds; decomposes these sails by chemical and galvanic methods; precipi- 
tates the metal Bt one time at the positive pole, another at the nc<;ativo; 
cxaminea the ciystalllne form; turns It a^ln into salts, which he decom- 
posca; vaporizes the metal by moans of the pile; and thas caoses an element 
to pass through a great number of dlfTerent stales, and still arrives at the 
same clement. While rendorins justice to the leal and patience of Mr. 
Dcspretz, we have to regret that these good qaalities have l>een here wasted; 
for the researches would bo a hlnderaoce to the pn^ress of science, If token 
Bcriously. 

Dumas took upon himself tbo refatalion of M. Dcspretz, and brought to 
the subject his wcll-knoim ability. He prefaced his remarks by presenting 
the followln;; table, ijbich exhibits an interesting relation between the equiv- 
alents of certain simple and compound bodies. 
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As (his relation suggests a doubt as lo the elements being simple, Dumas 
took occasion to express his opinion on this imiiortant question. 

Since the r.idieals (elements) in mineral chemistry present (be same gen- 
eral relations as those In organic, he believes there is reason for bringing the 
two branches more closely to;;cther than is usnally done. We can decom- 
pose the latter, and tbcie In no proof that we may not decompose the 
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formtr. The following aw the conclusions in his memoir, which will Boon 
be published . 

1. The compounds which the three kingdoms offer for oar study, are re- 
duced by analysis to a certain [lumber of radicals whicli may be )crouped in 
natural famillos, 2. The churacters of these families show incontestable nnnl- 
OKies. 3. But the radicals of mineral chemistry differ from thcothersln this, 
that If Ihcy are compound, they have a degree of stability eo great tliat no 
known forces are capable of producing decomposition. 4. The analojty 
authorizes the inquiry whether the former may not l^e compound as well as 
the tatter. S. It is necessary to add Ihai the analogy gives us no light as to 
the means of causint; this decomposition, and if ever to he realized, it will 
be by methods or forces yet unsnspectod. 

To these remarks of Dumus, DespreCz subsequently replied In bis torn, 
criticizing the Ideas of Dumas on the anity of matter. According to him, 
there is not a sulBcieut analogy between the radicals of organic chcmistij- 
and the simple bodies of mineral chemistry. The tirst are decomposed by 
heat, and converted by oxygen into water and carbonic add. These organic 
compounds thus disunited can never be again recomposcd. It Is well under- 
stood to he qnite otherwise in respect to the elemenli of mineral chemistry. 
From this M, Desptetz concluded that there is not only no analogy, but 
that there is a complete contrariety, between the elements of orgaalc and 
Inorganic chemistry; In a word, as far as he can discern, science furnishes 
no indication favoring a belief in the decompoailion of the bodies considered 
simple, even by the aid of new forces. On the contrary, he Ibloks be has 
dcmonslmted that the metals and metalloids are simple bodies. We have 
already seen by what processes he thinks he has arrived at this conciusion; 
he returns to the subject now (o show in what respects his cxperimonls arc 
itew, and says: "All chemists have ignited iron and platinum to a white 
beat, but no chemist, to our knowledge, bus ignited tbcso metals In a bar- 
ometric vacuum for the purpose of ascertaining whether any gns was 
dlsengaf^d; and this Is my experiment." 

"Nothing is disengaged under the action of heat, or of a spark [h)m a 
powerful induction apparatus. This negative result is of a nature to aetoiilsb 
the partisans of the theory of Dr. Prout, if any exist. According to this 
hypothesis, iron should retain alwut 80,000 and platinum 200,000 volumes of 
hydrogen gas condensed into only one volume. How can we suppose (bat 
a condensed gas could resist the teal lo which Iron and platinum are sub- 
jected In my experiment? Is there a single fact in physics and in chemistry 
which authorizes such a supposition? In my process, ibe disengagement of 
onC'twenlleth of a cubic centimetre of gas would have been readiiy appre- 
ciable. To this slight weight the moel delicate chemical balances would 
have been Insensible." 

The reply of Dumas Is briefly as follows; "I demand of Sf. Despretz 
why he expects the metals to resolve themselves into gas ? why is it neces- 
sary that the primary elements of bodies sliouid be gaseous? As regards 
the analogies between organic and Inorganic chemistry, which aro denied 
by N. Dciipretz, I nsk where Is the chemist who would not unite In one 
group cj-anogen ond chlorine, bromine and Iodine? Where are the dllTcr- 
enccs l)ctwccn these two sets of substaiices ? Do they not blend In nil ibdr 
chemical nfllnitie!!? Does not ilie analogy between tbcm extend cvcti to a 
simiinrlty of atomic volumes? It Is true, cyanogen bus been decomposed, 
Willie the othci-s have resisted decomposition; but ho Is greatly mistaken 
17' 
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who bellCTM tbat the diiroici7 of cjanogen diil not snsKeat doubrs to Lbe 

minils or rlicmisl^. nnd lo Guy Lu^sac bim«clf, on Ibc natarc or i-hlorine." 

" ii not tlic mhic tliu case with amiaoniam mid the radi<:nld ol' tbc ctlicra? 
Pi> not tlivsu mdlrals funiLili oxides, rhiorklus, sulpliurvlis? l>o not these 
IJ^liLlu^•, aclln;; llio pun of bases, resemble potasaa and EOd.i so slronKly ft* 
I'vun to niislend? Have wc not in the combination of these radiirols tiia 
same Kysii'in o» In Inorunnlc cbcmistry ? Who is Ibe ebeinbl lo whom ihc£« 
discoveries, Buccecdiiii; one npoa aootbcr, huve not eu^cstcd doubts con- 
eemin); the naiore of metals? " 

" III a word, the efforts of modem cbemists, for forty yean, hare resulted 
tn proving thai organic chemistry is made up of substanees which are sub- 
Jei'C lo (be very some laws with wbich Lavoisier enchained jnor^anic chem- 
istry, and suUnxIinated to the same srheme tlirou^'h all Its produFts. It was 
Lavoisier, who, In trudnit out the raute for Ds to follow, mora Ibon Eoveal7 
years apj, defined organic chemistry as the chemistry of amijmund radial, 
and mineral chemistry the chemistry of nndecomposable radicals." 

Dumas tlien refuted, one after another, (be ftiets brought forward hy Dos- 
prctz in proof of his views. " If U. Ucspreti thinks th.tl by distilling mei^ 
cnry, zinc, or cadmium, these substances can be decomposed, be forp^ 
thai alchemists and Ibe arts long ago Ihrew light on this point. If bo com- 
pounds with the decomposition of a slnprle body the analyses of a mixture 
1 regret it, bat I remain convinced that there is not the slightest conneetio* 
between (he sacccsaive separations and the decomposition of slmplu bodies; 
that there Is noihinjc In common between those fortunate con cent radons to 
which we owe the discovei? of iodine, cadmium, selenium, and bromine, and 
a philoMiphical discnssion concemini; the priociple of the anity of mat- 
ter." Dumas ftutbiu' sums up with the following conclusions ; 1. It appears 
to me more and more probable that the equivalents of simple bodies ore 
mnltiples of the same unit. '2. That the radicals of mineral chemistry be- 
have in the same iray as the nullcole of oi^anic chemistry. 3. That It Is 
Impossible lo prove that bodies reputed simple are uuderomposable. 4. 
That if, even at Ihe present time, simply by employing forces and means 
already known, It la easy to contrive processes more powerful than those 
which H. Despretz has employed for tbe porpose of accomplishing this 
decomposition, I refcard it as my duty to affirm anew thai, in my opinion, 
these processes, though more rational, will not probably be more effectual. 
— SHHman't Joattal, A'oi. Bl and B! — Corre^iondoiet <tf M. ifiddtt. 

UNITARI NOTATION IN CBBHISTRY. 

The so-called system of "Unitary Noiallon" In Chemisti^, which it 

adopted and taught at the present time by the younger school of chemists 
In Great Britain, — viz., Dr. Odiing, of Guy's Hospital, Prof. Brodie, of 
Oxford, Prof. Williamson, of the University of London, and others, — con- 
sists mainly In donbltng Ibe atomic weights of ten of the elcmealnry bodies, 
viz., oxygen, solphnr, selenium, telllum, eariton. boron, silicon, tanlalum, 
titanium, and tin. Those who are acquainted with Chemistry, will see at » 
glance the enormous number of compounds which are Ihns alTectcd, Water, 
which under the old sysiem was regarded as a compound of one of hjditv 
gen and one of oxygen, is now regarded as having two of hydrogen and ons 
of oxygen. Its atomic number Is 18, instead of 9. Kitric acid, whose for- 
mula is written BOiUO, is to IM MUjiH. The theory of Iha coDitltntkui at 



D,g,t,7P:hyG00^lt' 



CHBBtJCAL SOIHIKCE. 199 

•^to i» also cbanged. The nciil of the salt Is tt> be i«garded as nnitlns 
directly with the metal, und not with ils oxiUo, atcortlluf; to the old system, 
— the osy^en or the uxids beinj; referred to the add. Thus nltrnto of silver, 
on tboold system, was written HOs + AsO; but, according to the new sys- 
tem, the metal lakes the place of the hydro^D iotbeudd, aod it Is expiessed 
HOUg. 

-BY 

In the twelfth volume of PogfjendorflTsAinofen, there is a note by Babinet, 
which contains the proposal to use, as a measure of chemical affinity, iho 
pressure which a gaa generated by chemical decomposition must attain In 
order that the decomposition may cease. The aathor states that for zinc and 
sulphuric acid the limit Is reached when for 0' C, (he pressure of the liberated 
hydrogen amounts to Ihlrteeu Btmospberes; atSS^C., on the contrary, this 
pressure exceeds ihe height of thirty-three atmospheres. 

Experiments which 1 have made in Prof. Wonbcr's laboratory do not e<rTee 
with these statements. With the most varied strengths of sulphuric acid, 
even in the presence of large quantities of different solpbates, and by the use 
of citric and acetic acids, the pressure of Ihe hydrogen liberated by zinc far 
exceeds the limits given by Babinet. The reason of this appears to lie in 
the fact, that Babinet used copper vessels closed by a cock, while I used sealed 
glass tabes. 

The decorapoBition appears, howei-er, to attain a limit; at any rale, the 
Ilqold, even wlib excess of linc, has slill a strong acid reaction after stand- 
hig for months. But what the maximum of this pressure may be, I have 
not been able to determine, inasmuch as the only tulws I coald obtain which 
would stand the pressure were loo narrow to nlloH 
duced. The greatest pressure which I observed directly al 
was sixty-six atmospheres. The acid consisted of one volume SHjOt, und 
three volumes of H2O; the temperature was 0° C. The tube exploded 
shortly after observing this pressure. — PoggendiirjPt Aani^a, vol. dv., p. 
189. 

FUKTHEB OB8EETATIOS8 Olt THE ALLOTROPIC MODIFICATIONS OF 
OXYtiEN, AND ON THE COMPOUND NATUUE OF CULOIUNE, DRO- 
HINK^ ETC. 

The following remarfes on the above subject, were addreised as a letter by 
PmfesBor Scbonbeln, lo Professor Faraday, and by him communicaled to 
the L. E. aad D. PM. Mag., xvi., 178: 

Those last six months I have been busily working on oxygen, and flatter 
myself not to have quite in vain mallroatcd my old favorite; for I think I 
can now prove the correctness of that old Idea of mine, that there are two 
kinds, or ollotropic modlflcations of active oxygen, standing to each other 
In the relation of -|- to — ; 1- e., that there Is a positively active and a nega- 
tively active oxyjjen,— an ozone and an antoione, which, on being brought 
together, neutralize each other Into common or inactive oxygen, according 
to the equation (-1- U) -|- (— O) = O. At present I confine myself to general 
statements; but a full detail will, before long, be published In the Traiaae- 
doat qf Ou Acadaitji of Mum'di. 
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Ozonized oxygen, as produceiJ from common oxygen by the electrical 
spark or pliosphoms, ia identical with that contained in a nunilKr of oxy- 
compounds, the principal ones of n'hich are the oxides of the precious 
metitis, the peroxides of manganese, Icud, cobait, nickel, and bismuth ; per- 
inan};anie, cliromlL', and ranudic acids, and even the peroxides of iron and 
copper may be numbered amonn Ihem. 

The whole of Ihe ox}');en uf ttie oxides of the precious metals exists in 
the ozonic slate, whilst In the rest of the oxy-compounds named, only part 
of thek 0!t}'gen is hi tbat condition. I call tiiat oxygen negatively-active, or 
ozone par arceacnce, and gCve It the sign — O, On account of its eleclromollTB 
Lcarlnj;. Thongh generally disinclined to coin new lerma, I think it conven- 
ient to denominate the whole class of the oxy-compounds containing — O 
"oionida." There Is another less numerous series of oxy-compounds in 
which part Of their oxyicen exists in an opposite active state, i. e., as -\-<i 
or aniozone, wherefore I have christened them "antozonids." This class Is 
composed of the peroxides of hydrogen, barium, airontinm, and the rest of 
the alkaline metals; and on this occasion I must not omit to add, that what 
I hare bitberto called oxonizcd oil of turpentine, ether, etc., contain tlieir 
active oxygen in the + O state, and I>elong therefore to the class of the 
"ar.tozonids." 

Now, on bringing together, imder proper ch-cumstances, any ozonid with 
any nntozonid, reciprocal catalysis iBsults; the — O of the one and the -|-0 
of the other ncutliliiing each other into 0, which, as such, cannot l)o 
retained by the substances with which it had been previously associated in 
the — O or -fO condition. The proximate cause of the mutual eatalysis of 
10 many oxy-compounds, depends therefore upon the opposite states of the 
active oxygen contained in those compounds. 

I will now give some details on the subject. 

1. Free ozonized oxygen = ( — U|, and peroxide of hydrogen = HO + 
(+0), or peroxide of barium = BaO -K-|-0), the latterenspended in water, 
on being shaken together, destroy each other, HO -K-HO) or BaO-K-HU) 
being reiluced to HO or BaO, and 4-0 and — 6 transformed InloO. 

a. Aqueous permnnsanic acid = MniOj -|- 5 (— O), or a solution of per- 
manganate of potash mixed with some dilute nitric add, is almost instanta- 
neously discolored by peroxide of hydrogen or peroxide of vbarium; the 
nllriite of the protoxide of manKanese being formed in the first case, and in 
the second, besides this salt, Ihe nitrate of baryta. It is hardly neceBEHry to 
state, that in both cases the — O of the permanganic acid and the H-U of 
the peroxide of hydrogen or barium are disengaged as O. 

3. An aqneoua solution of chromic acid containing some hitric or sul- 
pbarle acid and peroxide of hydrogen, are rapidly transformed into tlio 
nitrate or sulphate of oxide of chromium, HO, and Inactive oxygen, which 
is of course disengaged. A solution of chromic acid mixed with some nitric 
acid and BaO?, gives a similar result, — nitrate of baryta and oxide of chro- 
mium being fbrme'l, and O dl.iengagcd. 

4. It you add lu a mixture of any peroxiile salt of iron and the red ftrro- 
Eesc,uicyanurct of ]>ulaEsium (liolh substances dissolved in wulcr) some per- 
oxide of hydrogen, Prussian blue will be thrown down and inactive oxygen 
set tree. On Introducing Into a mixture of nitrate of peroxide of iron and 
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the f^rro-seBqatcyanwet of potaselum the peroxide of barinm, a similar 
rc&cdon takes place, PruEsian blue, nitrate of baryta, etc., being; fbrmed, and 
Inactive oxjgen eliminated. From theae facts it appears that, under certain 
conditions, even peroxide of iron and HO: or BaOi itre capable of catalyzing 
each other into FeO and HO, or BaO and O. 

5. Uader certain circumaiances, PbOi or UnOa arc soluble in strong acetic 
acid; now, if yoa add to such a solution HOi or BaOi, the peroxides will l>e 
reduced to HO or BaO, and FbO or MnO, Inactive oxyyen being disengaged. 

6. It is a well-known fact, that the oxide of silver = Ag (— 0|, or the 
peroxide of that metal = Ag (— O);, and the peroxide of hydrogen = 
HO-f-(+Uj, catalyze each other into metallic silver, water, nnd inactive 
osygen. Other ozonids, such as PbO + (— U) or MnO -f- (— O), on beinj; 
brought in contact with H0 + (+0), are tmnsformed into PbO or MnO, 
HO and 0, Now the peroxide of barium = BaO + {+ 0), acts illic HO -j- 
(+ U). If you pour water upon an intimate intittare of AfiO, or AgO' nnd 
Ba02. a lively disengagement of Inactive oxygen will ensue, AgO, AgOs and 
BaOt being redact^ to metallic silver nnd baryta. In concluding (he fir^t 
part of my letter, I mast not omit to state the general fact, that the oxygen 
disengaged in all cases of reciprocal catalysis of oxy-com pounds, behaves in 
every respect like inactive oxygen. 

There Is another set of chemical phenomena. En my opinion closely con- 
nected with the polar states of the active oxygen contained in the two oppo- 
site classes of peroxides. It is known that a certain number of oxy-com- 
pounds, for instance, (he peroxides of manganese, lead, nickel, cobalt, 
bismuth, silver, and also permanganic, chromic, and vanadic acids, furnish 
vrith muriatic acid cliiorlne, whilst another set, such as the peroxides of 
barium, strontium, potassium, etc., are not capable of eliminating chlorine 
either out of the said acid or any other chlorld. This second ch\ss of oxy- 
compounds produces, however, with muriatic acid, the peroxide of hydro- 
gen ; and it is quite Impossible in any way to obtain from the first chiss of 
the peroxides II 03, or from the second chlorine. 

You are aware that, from reasons of analogy, I do not believe in the doc- 
trine of chlorine, bromine, etc., being simple bodies, but consider those 
substances as oxy-compounds, analo^ns to Ihc peroxides of manganese, 
lead, etc.. In other terms, as "oionids." Chlorine is, therefore, to me the 
peroxide of murium = MuO + (— Oj, hydrochloric acid = MnO + HO, and, 
asalreadymentioned, the peroxideof barium = B-iO -h (-1- O), that of hydro- 
gen = HO -i- (4- U|, and the peroxide of manganese — UnO-i-(—U). Pro- 
ceeding Tiom these suppositions, it is veiy easy to account for the different 
way in which the two sets of peroxides are acted upon by nrariatic acid. 

From reasons as yet entirely unknown lo ns, HO can be chemically asso- 
ciated only with + O, and with no other modlflcalion of oxygen, to consti- 
tute what Is called the peroxide of hydrogen ; and in a similar way MuO [the 
hypolhetically anhydrous marlatle acid of older times) Is capable of being 
nolted only to — O, to form the so-called chlorine which I denominate per- 
oxide of murium. If wa cause MuO -^ HO to react upon BaO + (+ U), 
UuO nniles with BaO, aikd HO with +0; butif yoabriuj; tos^'l'^UuO-h 



D,g,t,7P:hyG00^lt' 



OP SCIENTinC DrSCOVEET. 

no with Mn + (— O), part of MuO ia associated to MnO, anolher part to 
— U, wilier licing oliminnted, arcording to Iho equniion 

2(iIuo, HO) + M11O + (— U) = MuO, MnO + MuO, (— tl) + SHO. 

As jou will Basils- purcelve tmta these viewa. It would follow that, under 
proper circumstances, two opposite peroKides, on buinj; intinmtel.y raised 
tosether, and in tiie ilBht proportion, and acted upon by mutialic acid, couid 
yield neither chlorine nor peroxide of hydrogen, but merely inactive oxy- 
gen. If somewhat dilute muriatic acid be pouted upon an intlraale mixtunt 
of five parts of peroxide of barium and two parts of peroxide of man^pt- 
noee, the whole will be rapidly transformed into the muriates of baryta and 
protoxide of manganese, the active oxyiten of iioth the peroxides lieinif dis- 
engat^d in the Inactive condition, and not a trace of free chlorine making 
Its appearance. Tlie same result is obtained IVom dilute hydrobromlc acid. 

Another consequence of my hypothesis Is this : that an intimate and cor- 
rectly-proportioned mixture of two opposite peroxides, such ag tbc peroxide 
of barium and that of lead, on belnj; acted upon by any oxy-acld, cannot 
produce the peroxide of hydroson; or, to express the same thing In other 
terms, muriatic acid must act npon the said mixture exactly in the fame 
way as the oxy-acids do ; and Chat is indeed the cose. Mixtures of the per- 
oxides just mentioned and acetic or nitric acids, are readily converted into 
the acetates or nitrates of baryta and protoxide of manf^nese, tbc active 
oxy^n of both the peroxides being of course disengaged in the inactive 

Before I close my long story, I must mention one fact more, which, In my 
opinion. Is certainly a very curious one. If you mix an aqueous and con- 
centrated solution of bromine with a sufScient quantity of peroxide of 
hydrogen, what happens ? A very lively disengagement of inactive oxygen 
takes place, the color and the odor of the bromine solutltJh disappears, the 
liquid becomes sour, and on adding some aqueous chlorine to It, bromine 
TiAppears. From hence we are allowed to conclude, that, on brining bro- 
mine into contact with peroxide of hydrogen, some so^^lcd hydrobromlc ' 
acid is produced. The hypothesis at present prevailing cannot account for 
the formation of that acid, otherwise than by admitting that bromine takes 
up the hydrogen of Hos, eliminating the two equivalents of oxygen united 
to H. I, of course, take another view of the case; bromine is to mo an 
osoiild, like peroxide of lead, etc., (. e., the peroxide of bromlnm = BrO + 
{— U). Now HO -I- (+0) and BrO-K— 0) catalyze each other Into HO, 
BrO, and Inactive oxygen, BrO + HO forming hydrobromlc add, or what 
might more properly be colled hydrate of bromiatic acid. 

It will be perceived that I am growing more and more hardened la my 
heretical notions, or, to speak more correctly. In my orthodox views; for it 
was Davy who acted the part of a heretic in overthrowing the old, venerable 
true creed. Indeed, the longer I compare the new and old doctrine on the 
nature of chlorine, etc., with the whole material of chemical facts bearing: 
npon them, the less I am able to conceive how Davy could so lightly and 
slightly handle Iho heavy weight of analogies which, in my opinion, speak 
eo very sti-ongly and decisively in favor of Berthollct's views. There Is no 
doubt Sir Humphrey was a man of great genius, and consequently veiy 
imaginative; but I am almost inclined to liclieve tliat, by a certain wanton- 
ness, or by dint of that trunsccnilcnt faculty of bis mind, he was seduced to 
conjure up a theory intended to he as mach out of tlie wuy and " 
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Uaile" B3 possible, and serve, nevertheless, eert^n ttieoretical purposes; and 
certainly, if ho cnterlflinei! the intention of Bolvlns snth a pmiilem, he hna 
vonderfullf succeeded. But what I still more wonder at, is both the sudden 
and general success irhich that far-n^tcbed and strained hypothesis met with, 
and the tenacity with which the whole chemical world has been sticking to 
it ever since Its imaginative author pleased to divul)^ it: and all tbi3 could 
happen in spite of the fact that the new doctrine. In removing ftora the field 
of chemistry a eonpio of hypothetical bodies, was, for analogy's sake, forced 
to introdoce flctitioos compounds, not by dozens only, hut by hnndreda, — 
llie oxy-sulphion, osy-nitrion, and the rest of Ibose "nonentia." Bat 
enough of this subject, upon which I am apt to grow warm and even an^^. 
Although the results I have obtained from my recent investigations cannot 
but induce me to begin another, and, I am afraid, endless series of researches, 
I shall for the present cat short the matter, and indulge for some time in 
absolute idleness. 



Ozonized air osidizca cyanide of potassium in watery solution to cyanate, 
uric acid to allantoin and ureaj but its most remarkable action is that on 
albumlna and casein. If a stream of highly ozonized air Ije condocted 
through a solution of albuniina, the latter turns opaque and changes Its color, 
BSBumln? a reddisb buo'ia falling, a greenish-yellow in transmitted light. 
The froth which soon appears on the surface, is mixed with numerous while 
coa^^laUons, which, when pressed between the liiigers to expel the Incloseil 
air, shrink to tough, grayish-white fibres, having an unmistakable resem- 
blance to fibrine, though so far insoluble in a solution of nitre. The forma- 
tion of these coiij>;ula increases up to a certain point, when it lesaens, and 
tliose formed are redi^solved, while, at the same time, the liquid turns paler. 
The frothinjt gradually subsides imder the continued action of the ozonized 
air. and Ilie liquid finally becomes clear. Evaporated in the water bath, it left a 
brown extract, panly soluble in alcohol. This solution In alcohol, on evapo- 
ration, loft a elrupy residue. The Insoluble portion bore a great rcseniblacce 
to the residue fVom urine which Is Insoluble in the same meijstruom. tts watery 
solollon Is of a distinctly acid re^tion evaporated, leaves a brownish residue, 
which, wben burnt, omits the odor of burnt horn, and leaves a voluminous 
coal which gives but little ashes. It Is only precipitated by tannic acid, but 
is clouded, when concentrated, by acetate of lead, corrosive sublimate, the 
aalts of copper, lime-water, and by nitrate of silver with a yellowish cloiidi. 
ness, which colors the liquid a brownlsh.red on boiling. Neither the alcohoUc 
nor aqueous solution contained sugar. These experiments prove that nlbu- 
minaiaaetedonvery powerfully by the ozonized air, losing, ns it does, nearly 
all the properties peculiar to albuminous componnrta. The results arc of 
great interest physiologically, because they bear a close relation to the prop- 
enics of the pectonous substances, the products described by Lehmann as 
formed by the action of the ftrment of the stomach on albuminates. 

Casein Is acted on as energetically as albumlna, bnt without change of 
color or formation of coagula; the final changes and products are the saras 
as those (Vom albumlna. At one stage of the process, while the solution In 
not prcclpUated any more by acetic acid, thereby showing the absence of 
solubh) casein, It coagulates on bolUi^, lilce albumiua, and is precipitated by 
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nitric acid. Uilk treated wrth ozonized nir, in a Tew da.T« shows no casein, 
while the fatty ingredients remain nnchanged, anil a good crop of eugar of 
miib 13 obtained on evaporation. Fibrin is not acted on by ozone. 

KEW FACTS BESPECTING OZOKB. 

Oil of Bitter Almondi an an Oaniter. — Schonljein, in his Investigations on 
ozonizing eabstanrea, has found in oil of bitter altnonde an excellent medium 
to induce the alloirople properties in atmospheric oxygen. In the fbtlowinj; 
we give n Bnmmary of the iwuits arrived at In expcrimcntinj!; with this agent, 

Arsau'c in the form of metallic stains, as obtained by the Man^h apparatu!;, 
readily disappcaro under across of air and solar light, when some oil of 
bitter almon<^ is poured upon it, generally within five to ten seconds, at the 
common temperature. The liquid resulting is decidedly acid, and showa tho 
reactions of benzoic and arsenic acid. 

AntiiHonial stains treated In the same manner do not disappear, which fact 
may be adopted lo distinguish ihcm from tboso of metallic arsenic. 

Cadmiam, In tho form of tbln sticks or lamina, on which oil of hitter 
almonds has been poured and left In contact with, under direct sonllght and 
access of air, Is partly converted into benzoaic of cadmla. 

Load Is oxidized to binoxide by (he oil of almonds Id direct sonllght, 
though this binoxide be almost Immediately reduced to a benzoate of the 

Copper. A few drops of (he oil of bitter almonds spread over a brigbt 
piece of copper, in the direct light of the sun, causes a blulsh-grecn color, 
end the liquid soon solldifles into crystals of Chat color, which aie a mlxtura 
of benzoate of copper and benzoic acid. 

Sitivr, treated in the same itinnncr as copper, will soon give a reaction wllh 
Bulphnrctled hydrogen, and form a crystaliinc ma&s of tienzoale of silver 
and Irenioic acid. 

Sidphide qf Lead, in the stale of a fresh precipitate, thinly spread on paper 
and eicposed to the direct action of light and air, is readily converled into 
white sulphate by oil of bitter almonds. 

Sidphidt of copper, in the same manner, Into sulphate. 

Sh^on with a solulion of pure protaaulpliate of iron, oil of bitter almonds 
produces a basic salt of the peroxide. 

The above experiments prove that the ordinary oxygen Is ozonized by 
. this oil and light combined, in a similar maDDcr as by phosphorus or b; 
electricity. 

Or (fte prfpanrtim of Objw tj/ Von Bubo, and by Messrs. BvMtfn and Magma. 
— The apparatus in which ozone Is obtained by the combustion of phospho- 
rus, permits of separating the gas from the phosphorus acid with which it is 
ordinarily mixed. This result is attained by cansing the gaa to pass through 
a solution of chromic add. This acid not only oxidizes the phosphorous 
acid, but, as Baumert has shown, it increases the quantity of ozone ; for, 
after (he washing, there Is more ozone than before, evidently because tho 
oxidation of phosphorous acid Is ll^lf a. cause of ozonlzatlon. 

Von Bnbo has succeeded in dryinji ozone so far as to render it anbydrons, 
whence it follows that ozone, or at least this kind of ozone, cannot be con- 
founded with the hydrogenated ozone HO3 discovered by Baumert. — Corr^ 
tpondenceof Sitiinmn'a Jmirnnl. 

OamoTnttT]/ m lilt Cranta. — During the Crimean war, the Frencll tnoj 
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phjBiciang entabliahcd three obserraCories forozonometric, iTiermoinptHi?. anil 
Otbor metcorolopea[ obSErrations, mominff and evenlnj; cnfh day, nnd also 
for keeping etallBtlcs of diseases and deaths. Dr. Bericny, or Tersalllts, hoa 
in char}^ a redaction of the ohscrrBtions, and the following are bis conolu- 
itons on the subject of ozone. 

1. Tlie more the oionometrie test-papers were colored In the open air, the 
more numerous were the sick that ircrc taken to each of the hospttais. One 
of these hospitals was situated at the Reneral quarters at Scbastopol (O'iser. 
vatory Mo. 1), the aecoDd ac the south border of the Inkerman plateau <0b- 
gervalorj- No, 2). 

3. The higher the temperature, the smaller the number of sick entered, and 
also of deaths. 

3. At the three obscrratorleB, the ozone corre was essentially the same; 
and 4, the same was tmo for the temperature. 

5. At observatory No. ], the less tbo ozone. Ibe greater the number of 
dentha, whilst at observatory No. 2, it was the reverse. 

This is almost the only positive result which science and hnTminlty havo 
derived from that destructive war, which has cost so much money and so 
many lives- — SiUintait's Journal, 

IHEORT OF THU: FOBJUATtON OF DIAMONDS.— BY H. SIMHLER. 

Brewster, in 1SJ6, called attention (o the expansible fluids frequently 
Inclosed in minerals, mostly in topaz, quartz, amethyst, but also, at times. 
In calc-spar, celeitin, heavy^spar, fluor-spar, and in diamonds. By examin- 
ing these liquids, and the cavities of the last mentioned, Brewster was led to 
the conclusion that the diamond was the congealed gummy secretion of a 
Tegelable; but, although the observations he made on the physical proper- 
ties of those fluids are highly interesting, be came to no definite opiniou as 
to Uieir nature. 

The author, on the strength of the observations of Brewster and others, 
advances the theory, that in most cases these fluids are liquid carbonic acid. 
This assumption Is, firstly, sirentirthened by the concurrent expansivenesa of 
those fluids, and liquid carbonic acid, which, for temperatures of fkim 10° to 
27° C, is almost evenly 0*015 for each degree Of teinperatura. Wlien Brews- 
ter investigated the subject, liquid carbonic acid had not l>een discovered by 
Faraday. He, however, noticed that the liquids possessed the property of 
refraction, in a mu;h smaller degree than water, which Davy and Faraday 
found to be the case, also, with condensed carbonic acid. Tbilorier and 
Ulicbell Airther describe this add as not mixable with water, the same 
property wbichBrewsternoticMl on the more expansible Inclosed flnids, while 
be fonnd those of a less degree of e:ipansibillty to be chiefly water, or aqueous 
solutions of solids or gues. These data induced ihe author to presume that 
the inclosed fluids, especially when e:ipansib!e, were liquid carlranic aciil: 
and that it possesses the property of dissolving other substances, reconciles 
this aaaumption with the fkct that those mineral flnids, on evaporation, at 
times deposit a precipitate. Ho further concludes, that the diamond is the 
product of condensed carbon, crystallized from liquid carbonic acid. It is 
known that diamonds not rarely show cavltles,Jn which, accordins to all 
appearances, a considerable pressure must have taken place. Supposing 
these cavities 10 contain some kind of jras, there is no reafon why this mlaht 
not bo carbonic add wider a high pressure, and this theory wonld t^imlsh a 
18 
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ready explanntion of the color-rinKB, with bluck crosatng, observed hy 
BrciTslcr around the cnvities in diamonds, by supposing them to be caused 
In ft a[milar innnner as those of unevenly compressed glass. The carboulc 
acid, then, stands hi the some relation to diamonds its the mother lye in- 
closed in a nunil)cr of native and aitidciol crystals. That there are Inrm 
qaantlties of carbonic acid under a high pressure in the body of onr planet, 
is shown by the immense quantities escaping at various loca.litics, as, for 
Instance, at the sprlnti;s of Naubeim (Hesela), where, accordlnj; to BauGca, 
not less than a million pounds are annoally carried to the enrfnre. 

Actual ONperimeniB, as to the solobiUty of carbon in liquid carbonic acid, 
hare, as yet, failed in the hands of the author. He has, however, no doubt 
thai numerous experiments in the same direction will be, and have been 
made, the results of which should not be concealed froia a fear of pn^udlce 
ajtaiuBl the scheme of diamond-making. Negntive results ate the more val- 
uable, as they prevent much uaneccseary research in the same field. — Fog- 
yaidorff'a Annaien. 

FKEFARATION OF CALCIUM. 

MM. Lies-Bodart and Johin announce (o the Academy of Sciences, at 
Paris, that they have succeeded in preparing calcium in a purely chemical 
way, by heating the iodide, with potasaiam, in an iron crucible, closed by a 
cover screwed on air-tiglit. 

This mode may, at present, be convenient to chemical professors and stn- 
dents, who do not often see this metal, and the fact evolved, that this reac- 
tion takes place under hi^h pressure, which it does not under the pressure of 
the atmosphere, may perhaps lead to results mote important on the large 
scale of Industry. 

LABGE EPECIUETTS OF TlTA»nJM. 

At a late meeting of the Manchester (England) PhUosopbical Society, Hr. 
William Broekbank exhibited some large specimens of titanlam, which have 
recently been found In considerable quantities, filling the crevices and under 
the hearths of the lire-brick Unings of the furnaces of the Hematite lion 
Company, of Whitehaven. In one Instance It occurred in a large masa 
welching nearly four cwte., under the furnace hearth, having found its way 
through the crevtees between the fire-bricka. Smaller masses, weighmg 
from fifty or sixty ponnds to a few ounces, were found filling the hollows 
and crevices in the lining of the furnace, aronnd that part which holds the 
molten metal. The occurrence of titanium In such lai^ quantities is a new 
and interesting circumstance, previous Instances being confined 10 a few for- 
nacea In South Wales (where hematite ore is used as a mixture), and to 
some in the Hartz Moontains, la both of which cases the specimens fotutd 
were comparatively small. 

ON THE MANtlFACTnRE OF 8TBEI, BY THE CCHATICS PEOCESS- 

Tbe following Is an abstract of a paper and discnssion on the above Bnb- 
.lect, reported from the " Proceedings of the Instllation of Mechanical Engi- 
neers," by the London Civ, Eng. Joamrd, January 1859: 

To compare (ho Uchatlus with other processes. It must flrst be considered 
vbat steel really is, and In what manner It may be produced. This poinC 
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may be illustrated bj tbo following series, comprising Ihe t: 
v;rDU!;bt Iron, stcct, and cast iron, arrnnged according lo th 
bon in each, beginning with the sollest wroujrht iron, that ii 
tuining no carbon, or the least amount of carbon: 



Bard«t«l, " 2.4 " " 

Csstiron, " 2.6 " " 

Hard cast Iron, " B.O " " 

In this series, beginning with the sonest wrought Iron, containing little or 
no carbon, the proportion of carbon Increases until there is one-half per 
cent., which then forms soft steel ; a funlicr increase of enrbon, up to two 
and one balf per cent., forms cast Icon; and the proportion of carbon In- 
creasing 10 five per cent., gives the hardest cast Iron. Hence, it appears 
that the operation of steel- making may be eifected in two methods, — either 
by adding a certain amonnt of rarbon to pure wrought Iron; or conversely, 
by taking awny a certain amount of carlion from cast iron, removing at the 
same time the Impurities of the cast Iron. 

The English, or converting process. Is carried on according to the first of 
these methods, by adding a certain amount of carbon to wrought Iron. The 
c<i£t iron Is first made into wrought Iron, which is then converted into steel, 
forming bllsler etecl; this Is broken Into small pieces and melted In cruci- 
bles, which renders it homogeneous, and is then poured, while fiuld, into 
Ingot moulds, after wiiich It is known as cast steel. The chemical changes 
which the cost iron has undergone in this process are — firstly, when it was 
manufactured into wrought iron, all or nearly all the carbon was abstracted 
from it; and secondly, by the converting process a certain amount of car- 
bon was restored to it; and finally, the steel thus produced was made homo- 
geneous by melting and casting. It Is evident that this is a very circuitous 
way of manuloctnring cost steel, and it has the fallowing disadvantages: 
Ihe great loss of weight In manufacturing the cost Iron into wrou;{ht, the 
dlfflcully In converting Ihe wrought iron so as to carbonize it equally in all 
parts, the great length of lime that this process requires for tlio production 
of cast steel, and the great cost of manufacture. 

The German, or puddling process, is effected by the converse method, by. 
toking awny a certain amonnt of carbon from cast Iron. The pig iron is 
paddled in the same woy as in making wrought iron, except that the process 
is stopped when a certain amount of carbon has been taken away, a point 
which it Is difilcnli to judge of, Tliis partially puddled iron, so-called pad- 
dled steel, is then made homogeneous by melting it in cmciblcs In the ordi- 
nary way. The chemical change which the cast Iron has undergone by ihia 
process Is, the abstraction of a portion of the carbon in the puddling fur- 
nace, and the paddled steel has then been rendered homogeneous by melting 
and casting. The disadvantages of Ihia method are — the waste of iron by 
the puddling process; the nnecrtolnty of getting equally disearbonized iron, 
owing to the diflicully of measuring the quantity of oxygen acting on the 
puddled mclal; and also the cost of manufacinro. 

The Vchalias process Is based upon the Siime principle as that last de- 
scribed, consisting in taking away us mncli carbon only as Is required to 
prodnea steel, and removing at the same time the Impurities of the cost Iron. 
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The flnt and mont important of thcM objects Is effected by bringing a cer- 
tain measured quantity of oxygeo, in (he ebape ofo^tidcs of iron, in contact 
with the cast iron, bo that while the iron is hot the oxygen combines with 
the carbon, and passes off in the form of carbonic acid ims. The pniiGca- 
tion of the cast iron from silica, sulphnr, matniesia, etc., Is effected by 
bHngin); the iron, when It is In a melted state. Into contact irltb the nllcallne 
earths, so that the impnritica combine with them, and remain floating on the 
top of the melted metal. 

In order to effect these two operations at tbe same time, the jitg iron Is 
first melted in a fUmat'e, or onjinaty foundry cnpola, and then run into a 
cold water tank, where it is reduced into small granules. The mode in 
which the granxlaiion is performed is staled to be as follows : The cold 
water tank has a horizontal wheel placed in it at one end, provided with 
-wooden floats dipping below the surface of tbe water, and driven at consid- 
eruhle speed ; the melted metal running Into the tank fhim the fumaee, fulls 
on the wheel, which scatters it in a flndy divided state towards (he deep 
end of tbe tank, and It falls to (he bo(tom In the fbrm of small granules. 
This granulated cast iron is mined with pnlveri^ied oxide of Iron and somo 
alkaline earths, and the whole put Into the ordinary steel-melting crucibles, 
and placed in tbo fumaeos, and brougbc Into a fluid state. The degree of 
hardness of tlic steel is thns capable of being rei^lated by (be size of the 
gmnuloB, and by tlie quantity of oi^ides used. 

The chemical change which takes place in the rntcible is as follows: 
£ach gmnule belni;>: surrounded by tbe pulverized oxides, etc., the dccarbon- 
Izatlon takes place flrst on the outside of each granule, and so progrcsset 
toworda the contra as the heat increases, the oxygen In tbo ores combining 
with (lie cnrbon in the granules and passing off as carbonic acid gas; if, 
therefore, during the process, the granule could bo exauiinod, it would bo 
found that (be outside of each is entirely deprived of its carbon, the next 
portion partially decarbonized, and tbe centre not decarbonized at all; go 
that each granule woald be composed of pure wrought Iron, steel, and cast 
li'on. By increasing the heat, tlie east iron centre portion of the gmnule 
firat becomes flnid, and the grannie burets, and falls by lis own weight to 
the bottom of the cruclbla. At the some time, the earths mixed with the 
ores melt and rise to (he top, forming a layer of scoria or dross floating on 
the suifncc of Iho mellcd iron. Each granule of melted metal boa thercroro 
in follini; to pass ihrough the rising scoria; and it is in the passing through 
that the combination of tbe impurities of the mclnl with tbo slknlino earths 
takes place, so that the docorbcniized iron, on reaching the bottom of (he 
crucible, is cleansed IVam all impurldcs. The heat continuing to increase, 
melts the outside portions of (he granules, and tbe whole Is reduced to one 
homogeneous flnid mass in (he crucible, which Is then ready for 1>eing poured 
into the ingot mould. The iron contained in the oxides mixes at tbe same 
time with the fluid mass, and yields aliout six per cent, more of cost steel 
than the weight of granules put Into the crucible. 

The oxides employed In this process are iron ores of the flncst qualUy, 
gnch OS Bpathose and hemntlfe, which are previously calcined and pulver- 
ized. The proportion of the oxide to (he grannlaled iron is according to 
(be hardness of sled required, say from twenty to thirty per cent.; the 
greater tbe c(Hantitj- of the oxide employed, the greater iho decarbonizstlou, 
a*ld consequently the softer will be the steel produced. 

The process Is attended with the following advantagee: A rapid nann- 
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ihctnrc of cast steel, the pig iron being turned into east steel in tlio space of 
a few hours ; ecrtainty in producing a unlfonn qunlity of steel, that in, steel 
eontainin^' a dctonnlnalo proportion Of carbon, whitii is aiMiratoly deter- 
mined beforeliand by tiie weight of oxido mixed with tlie granulated iron,' 
nnd less cost thin the ordinary methods of raoliinjj cast steel, since tlio 
proteases are ibwcr, and (ho materiais used are simply pig iron and iron orca. 
Some experiments in making east steel by the Ueliallus proeess have been 
made at the Ncwlmm Sloe! Works, near Newcastle-on-Tyne, from whitli ic 
appears there is little doubt that a very line quality of east steel can be pro- 
duced at a cosl little more than one-half of that aniailed by tho common 

A specimen of stocl bar was shown, made by the process described in tho 
paper, which had been tesled, and broke with a load of thirty cwt. at the 
centre, tho bar being one Inch square, and three feet in length between tho 
bearings ; the deflection was three and three-eighths inches at the time of 
breaking. A Bpoclmon was also exhibited sliowing the welding of tho two 
pieces of the steel, and specimens of tho granulated iron and the pulverized 
ore used in tho manufacture, and of the bars and plates prodoced, with 
some volute springs made ftova the steel; also a piece of tho steel twisted 
cold, 10 show its toughnesn, 

Mr. T. Spencer said that he had not tested the tensile strength of tho steel 
at present, but fonnd'it stood well in the volute springs that had been mado 
of It, which had proved quite sutisfaclory In working. Only some small 
plates had been rolled tVoni tho stool at present as a trial, but these hod 
proved qallc satlsfoctor; ; and be did not anticipate any dil9cul(y in mak- 
ing any size lequired. It would be observed in the spedmen exhibited, tliat 
the plate was quite soand oa the edges, although it had not been rolled 
edgeways, but simply rolled down lengthways. No wire has yet been mode 
from it ; the bars and plates nuido had been hammered and roiled down fkim 
the ingots of cast steel. The total cost of the finished bars was about one- 
half of that by the ordinary process; but where the makers hammered and 
rolled their own steel, and the cost of the Ingot only had to h^ compared, 
the proportion would be considcraldy Ices. 

Mr. W. Fairbairn thought this process was a very important step in steel 
manufacture, and would prove of great advantage Id tlio constrnction of 
machinery. If a sound uniform stool could bo obtained at a moderate price. 
The bar of the new cost steel that was exhibited certainly showed groat 
strength, having sustained nearly throe times as great a weight as iron; and 
he thought in process of time they might reasonably expect to obtain plates 
cast and rolled of that manufacture at least double Iho strength of tho pres- 
ent wrought-iron boiler plates for the same thickness, and not much more 
expensive for the strcn)^h; and It had now become a very important desi- 
deratum to get plates ibr boilers only half [he thickness at present used, as 
the ibinner plates wore so much less liable to injury from overheating and 
unsoundness in manufacture. 

Mr. T. S. Pridcaux thought the dropping of tho melted iron Into water. In 
the process of granulating it, would have a beneficial effect in assi^iling to 
free tho motal from sulphur, by Iho mclal coming in contact with water in a 
red-hot slate; the plan had been iried in Austria, he believed, with succesis. 
It was not at all easy to separate sulphur from iron by simple exposure to 
18» 
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ox;{;en In ntmoephcric fur; nnil ho tlionght the plnagini; or the hl[;fal]r- 
hoatcU [iranulcs jo water would b«s tlio means of removing tho sulphur, to a 
consldcmblo extent, from tlic iron- 
Mr- W- Smith thought tho protoss that hod been tried in Aa»tria vae thut 
of Capt. Uchntluti now deeorlbcd; the plan of (n'uiiulBllon Eccnjcd a very 
in^nioDS and important step towiicds obtaining steel by the direct pro<-css 
of decarbonizing, and oScred Iho best cbanro of carrying that process lo a 
rucccssful and eeonomical reBull. Great ndvances were belnff mailo nt iha 
present time in steel manufaelure, and Ihcy were doubclens greatly indebted 
for these advances to the invcstlguion of the subject Ibat had been excited 
by the publication of Mr. Bcs^cmcr's plana, althou^b he had not sneeecdcd 
in all that ho had ntlempled himself; and thoj- wore also mnch indebted lo 
Mr. BInks for havlnif colled more minute attention to the chemical princi- 
ples involved in Iho monofocturo of steel. Tho new process described in the 
paper appeared to have effected a great bqcccss in obtaining cast stcd by 
tbe direct process; and if Ihe nniformity of quality could bo maintained, 
tho economy of manufacture would allow of the use of east steel being ex- 
tended to many important now appliealions, such as boiler plates, and steel 
wire for tbe mannfaeture of telegraph cables. 

Mr. A. Lenz explained, reapeeling tho process, in the absence of Capt. 
Ucbatius. that the only object In dropping the melted iron into the water 
iras to effeet its granulation, and not for tbo purpose of depriving it of sul- 
phur. Tho process of this manufoctore of steel was t<t deearlKmiw the cast 
Iron by tbe action of oxides under a liif^ temperature, tho great object 
being to expose tho largest possible aurface of tbe iron to this action, and 
by grannlatlon this olycct was obtained to a remarkable extent. As to the 
actual composition of the steel, Capt. Uchatius had come lo the eonelnsion, 
from Iho results of his observations, that the best steel required some sm:ill 
portion of what are considered impurities, such as sulphur, silica, etc. ; and 
that chemically pure steel was not tho result to be aimed at, and he had 
found that even with one-fourth per cent, of sulphnr the steel was of good 
quality. The great desideratum was to make steel at a very cheap price; 
and he had hopes it miKht even b« practical to apply it nltiinately to the 
manufacture of railway bars. 

Mr. A. Leni said that only the good qualities of Iron were attempted to bo 
used for steel-making by the Uchatius process, and the Indian and Swedish 
iron was principally used, contaiuing very Utile trace of phospboms, as it 
was doubtful whether any phosphorus could bo removed in the process. 

In Chenot's process, the principle was to employ pure magnetic iron ore in 
powder, which was found in a few situations in the Pyrenees in a natural 
state of powder, and was separated by a machine from tbe earths mixed 
with it. This powder was put into a furnace like a cupola, within a tube in 
tho centre, proteeiine the ore from Iho fuel, and exposed to a great heat; 
the powder then became in a spongy state, by reduction to nearly pnro Iron, 
but was not able to melt- It was then compressed cold wiih great, force 
under a hydraulic press, to solidify the mass, and was finally carboniied by 
covering with mixtures of oils and other carbonaceous substances, and 
melted In a close crucible. He doubted the process being adapted for Ihe 
actuol manufacture of steel on ony largo scale, and thought it more snllable 
for the laboratory thlm tbe shop. Various articles have been mode of the 
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Steel for trial, which he beliered were of a (rood qnality, allbongh be thou<:ht 
tliero WHS not unj TBffnlar manufactory cnrried on. 

Hr. W. Fflitbalrn bad seen the process in operation two yeiirs since in 
Paria, and the etecl Ibat was manufactured by that means was of good 
quality; but the procees was carried out only on a Email scale, and seemed 
scarcely suitable for any wholesale manofactare. 

Mr. T. Spencer observed, that a mapictlc machine waa employed to sepa- 
rate iho iron from the eajtby matter, when in (he slate of powder, as found 
natnrally. The pig iron was broken into elx or elicht Inch pieces, and waa 
at first put into the cupola for melting ia the ordinary w>y; bnt they had 
now construcrcd a furnace for the purpose, hs the ordinary cupola rather 
Increased the proportion of snlphtir in the metal by absorbing some IVom 
the fuel; the new fomace was a kind of rcverberatory furnace, mdllng the 
Iron in a chamber separate ftom the fire. The fluid melal was then run into 
the p'analnting tank; and the granules of iron were collected at the bottom 
of the lank by drawing off the water. 

ON THE HARDNESS OF METALS AND ALLOYS. 

The following paper read before the Philosophical Soci^y of Manchester, 
Enghind, by Prof. F. Grace Calvert, we obtain from the Joaraal of the Sodetn 
qf Arts, So. 3U. 

The process at present adopted for deiermlnlog tbe comparatlre defp'ee of 
hardness of bodies, consists in rubbing one Iwdy against another, and that 
which indents or scratches the other is admitted to be Che harder of ibc two 
bodies experimented upon. Thus, for example: 

Diamood, Quartz, Iron, Tin, 

Topai, . Steel, Ct^iper, Lead. 

This method is not only very unsatisfactory in its reealts, but it Is also In- 
applicable for determining with precision the yarioas degrees of hardness 
of the ditTerent metals and their alloys. We therefore thought that it would 
be useful and int^^ting if we were to adopt a process which would enable 
ns to represent by numbers the comparative degrees of hardness of various 
metals and iheir alloys. 

To carry out these views, we devised the following apparatus and method 
of operating. The machine used is on the principle of a lever, with tbia im- 
portant modification, that the piece of metol esperimented upon can be 
relieved from the pressure Of the weight employed without removing the 
weight from the end of the longer arm of the lever. The machine consists 
of a lever, with a counterpoise and a plate, on which the weights are grad- 
ually placed ; the fnlcntm bears on a square bar of iron, passing through 
supports. The bar is graduated, and has at Its end a conical steel point, 7 
tiiHi. or 0375 of an Inch long, 5 mm. or 197 of an inch wide at the base, and 
125 mm. orO-[U9 of a inch wide at the point which bears on the piece of 
metal to be experimented on, and this Is supported on a solid piece of iron. 
Thfl support, or point of resistance, is lowered or raised by a screw, and 
when, therefore, this screw Is turned, (ho whole of the weight on the lever is 
borne by the support and the screw. When it is ncccssorr, by turning the 
screw, the weight on the lever is reestabiished on (he bar, and experimented 
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Wlieii we wished to determine the deffrce of hardneES of a substance, Wfl 
plawd it on the plnte, and rested the point upon it, noticing the exact maili 
on tlie bar, and then Rradually added woightg on tie end of (he lever until 
the steel point entered 30 mm. or 0'138 of an ineh during half an hour, and 
then read off the weight. A result was never accepted 'without at least two 
experiments bcini; made, which corresponded so far as to present a difference 
of only a few pounds. The followinfi xi 
ness of some of the mots common 
research!^ to thla class, wishing the results b 
engineers and others who have to employ metala 
the comparative hardness of metals and alloys. 
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This table exhibits a ctuioos fact, viz., the high degree of hardness of cast 
iron as compared with that of all other metals; and although we fonnd alloys 
which possessed an extraordinary degree of hardness, still none were equal 
to cast iron. 

The first Berie« of alloys we shall give, is that of copper and dnc. 
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These resnlta show that all tho aHoys containing an excess of copper are 
much harder than the metals composing them, and, what is not less interest- 
irib', that the inoreaaed (iagcec of hardnosa is doe to tho zinc, the softer metal 
of the two which compose these alloys. The quantity of this metal must, 
however, not exceed 50 per cent, of the alloy, or the alloy becomes so brittle 
that it breaks as the stoel point penetrates. We believe Chat some of these 
alloys, with an excess of zinc, and which are not found in commerce, owing 
to their white appearance, deserve the atloniion of enj^neors. There is in 
this series an alloy to which we wish to draw special attention, vli., the alloy 
Cu Zn composed in 100 parts of 






Although this alloy contains abont SO per cent, more zinc than any of the 
brasses of commerce, still it is, when cai'efully prepared, far richer in color 
than tlio ordinary alloys of commerce. The only reason that we can give 
why it has not been introdueed into the market Is, tliut when the amount of 
zinc employed exceeds 33 per cent., the brass praduccd becomes so white 
that the manulbctnrers liavo deemed it advisable not to exceed that propor- 
tion. If, however, they had increased the quantity to exactly SO'fiS per cent, 
and mixed tho metnis well, they would have obtained an alloy as rich in 
color as if it had contained 90 per cent, of copper, and of a hardness three 
times as {Tn>at ns that j^iven by calculation. In order to enable engineers to 
Ibnn an opinion as to thovalne of this cheap alloy, wo give them the degrees 
of harduesj of several commercial brasses: 
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The alloy Cn Zn possesses another remarkable property, viz.. the facility 
with wliith It is capable of crystolliiing in prisma half an inch in length, of 
extreme flexibility. There is no doubt that this alloy is a definite chemical 
compound, and not a mixture of metals, as alloys are generally considered 
to lie. Our researches on the condnctibility of heat by alloys, recently pre- 
sented to the Royal Society, leave no doubt that many alloys are definite 
i-hiTnii'ni compounds. 
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The resoln obtained ftvoi tbis lerles of alloy a lead to several conduslons 
deservinj; oar notice. First, the marked soflness of all the alloys containing 
an eitresa of (in; secondly, the extraordinary Diet that an Increased quantity 
of so malleable a metal as copper should so suddenly render the alloy brittle. 

Alloy Cu Sns, or 

fhiT^.:::::;:::;:::::;::'.:::;;;;::'.::'.:::".'.:?!^}''"'*'''*"^ 

wbnal the alloy Cu Sn, or 

fsr::::::::::::::::::"::.::::::::::::::::Kii-""-- 

Therefore, the oddition of U per cent, of copper renders a bronze ulloy brit- 
tle. This curioaa fact Is observed in all the alloys with excess of copper, 
Sn Cai, Sn CuS, Sn Cn', Sn Cii>, nnlll we arrive oc one conlainins a great 
excess of copper, viz., the alloy Sn Cuiff, eonsisting of copper 84"ti8 and tin 
15-32, when the brittleneBs ceases; bnl, strange to say, this alloy, which con- 
tains fbur-fifths of its weigh! of copper, is, nocwithstanding, nearly ea hard 
as Iron. This remarkable influence of copper ia the bronze alloys is also 
visible In those composed of 

SnCn,^ eooUining 8SB7 of copper. 

SnCug^ " 91-19 " 

SutUj,, " 9317 " 

Copper acqnires such an [ncrcosed dogroe of hardness by being alloyed 
with tin or zinc, that we thought It Inlarcsling to .isccrtnin if alloys com- 
posed of these two metals would also have a greater degree of haniness than 
that Indicated by theory ; wo accordingly had a series of alloys prepared In 
equivalent qoantitiea, and these are the results arrived at : 
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These reeults sho\T rhat Ibese melals exert no action on each other, as the 
numbers indicating the desrees of hardness of their alloys are rnllicr leas 
ttioD those requited by theory. Oar researchea on the condnctiblllty of beat 
by the three above aeries of alloys, throw, we believe, some light on the great 
difference which the alloys of bronze present, as compared with thoee^f tin 
and zinc; for we have stated above, Chat the latter eondnct heat as a mix- 
ture of metals would do, and not as the former eeries, which eondnct beat as 
doflnito chemical compoqnda. 

We shall conclude by giving the degree of hardness of two other series of 
alloys, viz., thosa composed of lead and antimony, and lead and tin. In the 
series of lead and tin, we And that tin also increases the hardness of lead, 
but not in the same degree aa it docs that of copper. 

Lead and Antimons/ 
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WtehioKto make some ImproTements in ihe manDracttira of Iron, we caro- 
ftally examidod the various analyaeB which had been made or pig iron and 
wronRht iron; but we found that no comparison could be made between the 
recorded rcaultji, aa the samploa analyzed had been obtained from different 
sources, and as also no detailed analysis bad been published of the Tarioos 
chemical changes whicb pii; iron undergoes in [he process of puddling, dur- 
ing its converalon Into wroujflil iron. Wc therefore decided to andertake 
Ibis task, with (ho hope of throwin); some light upon tliis important opera- 
tion in the mannfacture of iron, and of thereby enablin); practical men to 
make those improvemcnta in the puddling of Iron which, on many accounts, 
are so much to be dcsiied. To closely follow tlie pro^rressive changes which 
pig iron undergoes dnring its conversion Into wrongbt iron, we took samples 
every five or ten minutes, after Ihe pit; iron had melted In the furnace. 
These cbcmlcal actions are clearly defined in Ihe furnace, by (be peculiar 
appearance whicb the mass assumes as the operation proceeds- 
It la necessary that we should describe, in B rapid manner, the physical 
conditions which pix iron assumes during its conversion into wrought iron. 
Wben first heated in the puddling furnace, it forms a thick, pasty mass, 
which gradually becomes thin, and as fluid as mercnry. When it has reached 
this point, it experiences a violent agitation, technically termed the " boil," 
which is pioduted, no doubt, by (be o?i.ida(ion of the carbon, and the escape 
of (he carbonic o^iidu then generated. During this period of the operation, 
the mass swells (o several times its primitive bulk, and the puddler quickly 
agitates the melted mass, to facilitate the oxidation of the carbon. Afler a 
short time tbe moss grnduallj Butwides; the puddJerlhen chanaes his lool, 
and takes the "puddle," to gather with it the granules of malleable iron 
floating In the melted mass of scoria or slag. The granules or globules of 
iron gradually weld together, and separate from the scoria; and this separa- 
tion is hastened by the puddler gradually forming large masses, called balls, 
weighing about eighty pounds, from which (he scoria drains out. This part 
of the operation requires great skill in the puddler; for nearly (he whole of 
tbe carbon has been oxidized; so that if the currcnl of air Is not managed 
with great care, tbe iron itself is oxidized, or, as it is technically termed, 
"butnt;" and thus not only does great loss ensue in the qimntity of mallea- 
ble Iron produced, but also tbe iron containing a certain quantity of oxide 
of Iron, is brittle, and of bad quality. 

We shall now examine Ihe various chemical changes which pig Iron 
tindei^t>es dnring its conversion Into wrought iron. 

The iron we took fbr our experiments was a good cold-blast StsfTordshlre 
Iron; tbe pig was rather gray, being of tbe quality used for making in>n 
wire, or a gray No. 3. Its composition was as follows : 

FIrtt HDjilfda- SetoaA BuilTilt. lf«n. 

Carbon, 2820 2-230 2-8TB 

SlliclDm, 2--70 2870 2-7S0 

rhoppboma, 0-680 0-710 0*6 

Salpbar 0-818 0-2B8 0-801 

Hanganese and alaminnm, tracfs traca 

Iron Btm W-068 W0S9 

100-047 SB-SGT 100000 

Two hnndred and twenty-four pounds of the above pie iron were Intro- 
doced at 13 o'clock, on the 4th of April, 1830, Into a puddling ftamace whicli 
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had tieen cleaned ont with malleable Iron scraps. After thirty minntes, tbs 
piga bci^an to soften and to bo easil; crumbled, and ten minutes more bad 
harillr elapsed when they entered Into a slate of fusion. Tie first sample 
was taken out of tbe fumaco at ISh. 40m. p. H,, tiom tbe centre of tbs 
melted mass, irlth a lar|re iron ladle, and ponred on a stone daj; to cool- 
On breaking the sample as taken out of the furnace, it had no longer the 
appearance of gray No, 3 pig iron, but a white, silvery, metallic fracture, 
similar to that of teilned metal. The rapid cooling of the sample was no 
doubt the enitse of the change noticed, Ibr it contained quite as much carbon 
as the pig iron nsed; and further, the carbon was in avery similar condition, 
as In both cn.ses a large quantity of black flakes of carimn floated in the acid 
liquors in which the iron was dissolved. The following is tbe amount of 
carlran and silicium which the above sample contained per cent. : 



Bilicium, 0-3S3 OSSS 0-916 

These resalts are highly Interosling, as ihcy show that the iron had under- 
gone, during tbo forty minntes which it had been iu the furnace, two opposite 
chemical changes; for whilst the proportion of carbon had Increased, the 
quantity of silicium had rapidly decreased. This curious fact is still further 
brought out by the sample which we look out of the furnace at 1 F. M., or 
twenty minutes later than tbo last sample analyzed, as is shown in this table: 

Fij iron used, ; 2-2T6 2-720 

FiretumpletakeDOiitBt 12h. 40ni., 2'T2e 91S 

fieoond sample taken out at lb. Qm. 2-905 0-197 

Therefore the carbon had increased 0-625, or 2!-5 per cent, of Its own 
weight, and the silicium had decreased in the enormous proportion of above 
00 per cent. It is probable thai these opposite chemical actions are duo, in 
the case of the carbon, to the excess of this element in a great state of di- 
vision, or in a nascent state in tho furnace, and that under tbe influence of 
the high temperature it combines with tbe iron, for which It has a great 
affinity, whilst the Eilicium and a small portion of iron ore Oxidized and com- 
bined together, to form prolosilicate of iron, of which the scoria or slog 
produced during this first stage of puddling consists, and which plays such 
an Important part in the remaining phenomena of tho puddling procees. 

Seaiid Sample, taken onto/ the fiimaa at Ih. Om. p. m. 
This sample contained the following quantities of cartion and elllciam: 

Flnt inilyilL Second nnnlyilL Kan. 
Carbon, 2 910 2 900 2.905 



It hftd the same white, silvery appearance as No. 1; but had this differ- 
ence, that it was slishtly malleable under tho hammer, instead of being 
brittle like No. 1. The scoria niso was on the upper surface of tbe mass 
when cold, and not mixed with the metallic Iron, as in succeeding exomplos. 
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Third SampU, taken out at Ih. 5m. p. u. 

The mass In ihe furnace having become very fluid, and bef^inning to swell, 
or enler inio the state culled " the boil," a small quantity was ludled out. 
When cold, it was quite different (Vom that of llie two previous onca, ticing 
composed of email globules adhering to each oilier, and mixed with the 
sroria; the mass, tberoforo, was not oompael, like the former ones, bat was 
light and spongy ; its external appearance was black, and the small i^obulca, 
when broken, presented u bright metallic hiatrc, and were very brittle under 
the hammer. We had for some time considerable dilHculty in sepamting the 
scoria from the globnles of iron ; but we found that by pulverizing the whole 
for a long time, the scoria was reduced to impalpable powder, nnd by siev' 
ing we could separate it from the iron, which was much leas friable. The 
Iron thus cleansed tioia its scoria garo ns Iho folloiring rcenlts : 



Fourth Sample, taken oat at Ih. SOm. P. K. 

Aa soon bb (he laal sample had been (aked out, (he damper of Ibo flimace 
was slightly raised, so as (o admit a gentle cncrcnt of air, which did nwjiy 
vrith the smoke which had been Issning from (be pnddlcr's door, and a clear 
and bright flame was the result. This was done, no doubt, to fuciLtatc tho 
oxidntion of tho carbon of Iho Iron, and to inereiisc this action (ho pnddler 
quickly agitated the mass. Under (heeo two actions, the mass swelled up 
rapidly, and increased to ut least four or five times its original bulk ; and at 
Ih. SOm., tho mass being in ftdl boil, this fourth sample was taken out. 
Wbilst cooling, it presented (he interesting fact, that In various parts of It 
Email blue flames of oxide of carbon were perceived, no doubt arising from 
the combnstion of carbon by the oxygen of the atmosphere. It Is curious 
thai (bis phenomenon was not observed in (he previous samples. It is dua 
probably to the following causes: flrst, (hat the cast iron, baviiig been 
brought by tlic boil to a state of minute division, otTcrs a hirgB surface to (ho 
action of tho oxygen of tho air, and thus the combination of the oxygen 
with the carbon of ibo iron is facilitated: and second, that at this period the 
carbon seems to possess little or no affinity for the iron; forono of us has 
often observed that when pig iron, rich in graphite, is puddled, (be carbon is 
liberated from tho iron; for if a cold, iron rod la plunged info ibc mass of 
muUed iron In (be puddling fuma^ It is covered with iron and abundant 
shining scales of graphite carbon. 

The appearance of this No, 4 sample was most interestlnji; ; and the best 
Idea that we can give of it is, that it is go light, and formed of such minnto 
granules, as to bo exactly like an ant's nest. The particles have no adherence 
to each other, for by merely handling of the mass it flills into pieces. This 
Is duo to each particle of iron being intimately mixed witb scoria. The 
grannies of iron have a block external appearance, are very brittle under the 
hammer, and when broken they present a bright, siiveF;, metallic fhictnre. 
The scoria was separated by the method above described for So. 3, and tbe 
qnantitiei of carbon and silidum which tbe iron contahied were as follows: 
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Silieium, O-ISI 0178 OlSZ 

FiJOi Sample, taken eui at Ih. 35m. p. u. 
Thia sample is a most Important one in theeeriee, aa itis the first Id which 
the iron is laaUeablc, and Uattcns wbon hummcrcd. It was ladlixl out of the 
furnace Just us the boil was completed, and the swollen mass begnn to sab- 
siilo. The daiopor at the top of the chimney was drawn np, so that a very 
rapid draft was established through the furaaco. The pnddler also chanRcil 
his tool, leaving the rubble, and taking the puddle to work with. When cold. 
It partakes of the appearance of Nos. 3 utid 4 samples, the mass being 
sponj^ and brittle, as in No. 4, bat lees granulaied, and like No. 3, beiiiE in 
separate globales. mixed with tho seoria. The granules are black cxtemHlly, 
but are bri;;ht and metallic when flattened. The analysis of these globules 
proves tbat the mass of Iron la the fnniaee bus lost during the quarter of an 
hour whieh has elapsed since the taking of No. i sample, a largo proportion 
of its carbon, equal to 20 per cent, of its weight, while the sillclum, on the 
contrary, has remained nearly stationary. 

Flnl Analyili. Bmnd Anilfdl. Ueu. 

Carbon 161* I'BSl I'MT 

EUldum, 0188 0178 O'lSB 

Sixth Sample, taken mit at Ih 40ni P. u. 
The reason why this sample was taken out only live minaiea after the laet 
samiilc, was, that the mass in tho furnace was rapidly transforming itself 
into, two distinct products, viz., the scoria on the one band, and small glob- 
ules of malleable iron on tho other. Wo attached some importance to this 
sample, as (he workman was on the point of beginning the tialling or agglo- 
merating the globules of iron, so as to form large balls, of about eighty 
pounds weight, to be hammered and roiled out into bars. Whilst the mass 
taken out for analysis was cooling, small blue flames of oxide of carbon 
issued from it. These wore similar to those observed in Nos. 4 and 5, bnt 
were not so abundant. The appearance of this sample was very similar to 
the last one, with tho exception that tho scoria was not so intimately mlscd 
with the globules of iron, and that these were larger, and slightly welded 
together when hammered. The proportions of carbon and silieium were as 
follows : 

Silieium 01S7 OIGO lOS 

When these llgures aro compared with those of tho previous analysis, it is 
interesting to observe, that whilst the silieium remains nearly stationary, tho 
carhon rapidly diminUbcs; for In the five minutes which elapsed b|jtwecn 
the taking out of tho two samples, there was twenty-eight per cent, of the 
carbon burnt out. This rapid decrease of carbon in the iron is maintained 
during tho remaining ten minutes of puddling. In fhct. In one qoartcr of an 
hour, viz., ttam Ih 35m to Ih 30m., tho iron lost fifty per cent, of the carbon 
which it contained at Ih 35in. 

Seeenth Sample, t^iken oat at Ih 43m F. U. 
This sample was obtained when the puddler liad begun to ball. The 
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appeornnco of iho sample, nlihoush similnr lo iho last, dlfTers fVom it by (ha 
eriiiiules Wmg mther laiscr, anil nearly separated fitim the flcoria, which 
forms a layer al the lop niiil bottom or ttic mass. These gmnalcs are also 
mm-h more iiiiillcul>lc, fur they arc easily flutleiuid under the hammer. Thi< 
last taci it easily aecounted for by Iho smali amount of earboa which it con- 
tiini, as italed above and shown by these results : 

Flnt Anilriti. Beeond Auljilt. Hwa. 
Carbon, lOOtt 09S7 968 



Eighth Sample, taken oat at ib 50m p. M. 
This lust Bamplo was taken a few minutes before the balls were ready to 
be removed from the flirnoce, lo bo placed under (he hammer, and was a 
part of one of ihe balls, wliieli were separated and placed to cool. It >TaB 
observed that no blue flame issued from (lie moss ae it cooled. The appear- 
once of (he eample showed (hat the mass ronslitutln;; (he ball was s(il1 
sponi^-, and granulated similar to the previous ones. The only difference 
was, that the granules adhered loi^ther eafHeiently to rcqnire a certain 
amount of force to feparaie one from the other, and also that they wei« 
much more malleable under (he hammer. They were found to contain the 
following quantities of carbon and eiliclum per cent. : 



SUkiam, 0170 0167 0168 

We should obsen-e here, that the black coating which covets the (^noles 
of iron, even of No. 8 sample, preserves the Iron from alt oxidation; for 
none of the samples became oxidized durin;; Ihe nine months they were in 
tho lBl>oralory, exposed (o (he atmosphere, and to (he various acid Dimci 
floating about. This block coating is probably composed of b saline oxida 

Ninth Sample. — PaidUd Bar. 

The balls taken out of the furnace were bammered, and then rolled into 
bars, and in these we found the following: 

Fiitt ABUijtia. Second Aunl/lli. Haiq, 

Carbon, - 0-2B1 0-301 0'2«« 

Bilicium, 0130 0110 0120 

Sulphur, 0142 0126 O-IM 

FhoaphDTDS, 0*139 0*13» 

Tenth Sample. — Wire Imn. 

The paddled bars were cut into billets of about four del in langtb, and 
heated In a furnace to a white heat, and then rolled into wire iron. The 
proportion of carbon, siliclum, sulphur, and phosphorus, were as follows : 

nnBAn.lr.lfc Second .Vn.l)-.ll. Man. 

Carbon 0100 0122 0111 

Eiiicium, 0006 UOSa 088 

Sulphur. 083 0B8 OOM 

Flioepbonu, OUT OUT 

To complete the series of products in the conicrsioa of pig iron into 
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rrotoxlde of iron,. 66-23 

SulphuHt ofiron B'SO 

Phosplioric seid, 880 

Protoxide ofmBngftiieae, 4-91) 

Alumina, 1 01 

100.00 
Thererore, In the scoria are found the silidnrn, phosplionis, sulphur, and 
manjpineao, which existed in the pig iron; and probably the phosphorus 
and silicinm are removed rrom the iron by their formiDg fusible compounds 

We shall conclude tills paper by giTing our results in a tabulated rorm. so 
that the removal of the carboo and sillcium may be better appreciated by 
those who may consult it with the view of obtaining such Information ai 
mny lead tbent to Ihosa ImproremantB to whidi we think our Investigations 
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ISIFEOVEHEHTS IK THE MAKUFACTUHE 
Majyan's Impmienient in Iron Smelting. — This li 
Bmelting of iron ores, in which the qimntlty of alumina present is equal to, 
or exceeds, one-half the quantity of silica; and the Invention consists in em- 
ploying as a fluK In the blast-fumace, when smelting such Ores, sandstone, 
fand, or, in fact, any other matter which contains silica in a. comparatively 
pure form — (hat is to say, where the proportion of that substance is abont 
seventy per cent.; any substance containing; less than this would bo alto- 
gether unsuitable as a fiux, according to this invention, owing to the In- 
crease of fuel it requires, and also the large quantity of impurities which 
would he introduced by it into the nimoce. When ores containing silica in 
a quantity less than double (he alumina are smelted in (he ordinary manner, 
the alumina renders the slag infusible and (hick, and the working of tho fur- 
nace Is imperfect, while the iron becomes at the same time deteriorated. In 
earrylns out his Invention, Mr. Morgan operated upon ore known ns Cleve- 
land iron-atone, which ore contains of alumina 7.05, and of Pilicn 8.02. Now 
when, according to this Invention, iron ores are employed which contain 
certain proportions of silica and alumina difiierent from that aboTS, tho 
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qnnntlty of snndstono ?1ioiild be re;rulated so that the silica and alumina in 
tlio charsc may bcnr to caiJi other ilio same, or ncarlj- iho flame, pro|>ortioii, 
as WIS the ra^c witL the Cleveland iron-stone, which was as follows ; Cul- 
cFncd iron-stone, H civt.; snnUslono containing nlnety-tlirco per cent, of 
t^ilivil, IJ cwt.; limestone, contaniiij; flfty-tliree per cent, of silica, 4 cwl. 
Tills Inrcnlion consists in adjusting the proiionion of (lie silica and alumina 
in the charge liy the addition of Fillca, where ores arc employed which do 
not contain such a ([Uanliiy or silica (when combined with lime to form a 
sla^) as will carry down the alumina which the ore contains, and at the 
same time produce n sufDciently fluid stag. In tbis manner Mr. Morgan is 
enabled to smelt ores of this description as advantageously as ores which 
naturally contain sllita and alumina In such proponjona as to produce fluid 
or f\isible sing. It will be seen that the principal feature in tbls method uon- 
sists in cmploylntt silica, as a flux. Now, as has been remarked, the use of 
silica is as well hnown, or ouglit to be, by all who have char^ of furnaces, as 
limestone, and consequently the mct« employment of that substanco for that 
purpose would not prevent its use l>y Others either in the form of sandstone 
or sand; but we are lold by Mr. Morgan that he is aware that silica has been 
used before as a flux; but heroloforo It has been used with ores which do 
contain safflcicnt silica to carry down the alumina, — that is to say, at least 
two of Elilca ro one of alumina, — but which, noverthelcsa, do not contain 
silica enough to make sufllclcnc sias to protect the Iron tiwm the blast, and 
Ibr (ho proper working of the furnace. This inventor claims only the em- 
ployment of silica, where It is used toother with ores, In which the quantity 
of alumina pi-escnt is cquol to or exceeds one-half of the quantity of silica. 
— Nete Ymk Tribam. 

Camutat and Colxtt's Improved Furnace, — In this Invention, the flues of 
furnaces for the production of wrought iron or steel arc so constructed as to 
rise perpendieulnriy from the grate, so as to carry oflT all deleterious gapes 
generated in the process of manufacture, and also in preventing sneh deleto- 
rious gases coming in contact or being incorporated with the metal so man- 
nfactui-cd. Furnaces thus constmcled cause the heat powerfully to reflect 
and reverberate upon the metals, and at the same time prevent all flame or 
smoke passing over or coming Into contact with the metal while In a stale 
of fusion. —New York Tribane. 

loiproi/enKnt in Oie Manufadnre cf Cait Sted. — In a commanicatlon to the 
London Engineer, Mr. Robert Mushet, in commenting upon the " Bessemer 
process" for manufacturing Iron, describes Improvements which he has 
made In producing steel from cast iron. In an experiment with Welsh No. 
1 pig Iron, which was purifled In a Bessemer furnace, he added ten pounds 
of a triple compound of malleable iron, carbon, and manganese, to every 
seventy-two pounds of the cost Iron, and the ingots mode fh)m this were 
good welding cast steel ; on the other hand. Ingots made from the same pifc 
metn! without the manganese and carbon being added, were so brittle tliat 
they cracked lo pieces, at both a high and low heat, when worked under the 
h.tmmer. Ho asserts that there never was, or can be, a bar of flrst-rato 
cast steel made by the Bessemer process alone. It Is eenemlly held that 
molten iron cannot contain oxide of iron in eolution, but Mr. Mnshet Is of a 
different opinion. He also asserts that a very small qnanilty of metallic 
manganese. Introduced among molten cast iron, counteracts all the perni- 
cious ciTccts of phosphorua and sulphur In It. He says: "I have merely 
availed myself of a great metallurg:ica! fact, namely, that the presence of 
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Iron or steel, conferred upon both an atnonnt of 
B, when eoli[ and heated, which tho preasuro of a nolalrtc nmoant 
or anlphur or phosphorus cannot ovcrfomc." In another portion of his let- 
ter he says : " Tlio greot remedy for red-shortness In iron or steel ia simply 
the addition of a little mctnlllc mungnneeo thereto. Why are the Prussian 
Irons celebrated for their excessive nsl-toughness and cold-loufthnoas 7 Sim- 
ply because they contain o. smalt alloy of metallic man(;anese." 

Tistier'i Experiments on the De-emhomatHon of Iron. — It has oftentimes 
been a snbject of remark, that nrought-iron taljcs employed In the pro- 
duction of aodiam are ncTer converted into cast iron, although the carbon- 
ate of soda, from which sodium Is distilled, contains a largo amoant of 
carbon. H. Tissier, of Paris, has recently made some experiments In con- 
nection with this subject, and has ascertained that wrought iron Is not 
affected in any way by the carbonate alluded to, even at a very high tem- 
perature. He tried the action of the carbonate of soda upon malleable and 
cast iron at the melting-point of the latter, and fonnd that while the mallea- 
ble iron was not affected, tho cast iron was deprived of Its carbon and sili- 
con, and converted into malleable iron. M. Tiasier also opcr.Ttcd on gray 
pig iron, coDlainIng six and a half per cent, of silicon, and graphitic carbon. 
The iron was healed with an excess of carbonalo of soda, at n bright red 
heal, for several hours. It boiled up, evolving bubbles of carbonic oxide, 
and when this action ended, the iron was withdrawn and immersed in water. 
The result was, that this iron, formerly so hrittlo, could now bo forced under 
the hammer, and welded; its granular structure had disappeared — it had 
become fibrous crystalline. The action of the carlranate, as reported in the 
Le Tednmlayiile, removed all the sulphur and phosphorus from ihc iron, as 
well OS the silicon. M. Tissler baa only made experiments with small masses 
of iron; and although the reenlts of his efforts are interesting as a matter of 
science, yet practically ihoy are of little valnc, because the metal so treated, 
although changed from pig lo maQeable and wrought iron, becomes too 

Nem mode of trrating Cast Steel. — A new mode of treating cast steet has 
been recently patented by Perry G. Gardiner, of New York. Pure iron is 
softened by heat, but does not melt; hence it ia shaped into loots and pieces 
of machinery by forging, and costs from 12 to 25 cents per pound. Cast 
iron, which is a combination of iron, with 3 or 4 per cent, of carbon, docs 
not soften by heat, but at certain temperatures suddenly melts; hence this 
metal is worked into useful shapes by casting into moulds, and costs (h)m 2 
' to 4 cents per pound. Steel is iron, combined with fVom ] to 1) per cent, of 
r;irbon. This metal, when heated to 2000" Fahr., becomes soft, and can be 
forged and welded; heated to 3500°, It melts, and can be poured into moulds. 
The ordinary mode of working steel Is by forging, and articles made of steel 
thus prepared, cost fVom 25 to 75 cents per pound. Many have attempted to 
make these articles by costing into moulds, but they were unsuccessful; tho 
tnotal was not as tough as after being hammered ; besides, some air remaining 
In the mould, and mixing with the fluid metal, prodacod those defects tech- 
nically called honey-comb and piping. Mr. Gardiner seems to have suc- 
ceeded In overcoming the dlfflcultlcs. Ilia process is as follows : Moulds of 
flre-clay or btacfclcad aro prepared in a sohstantial tVamc, so as to l)e nscd a 
great number of times. Each mould communicates, by a straight vortical 
pipe, with an air-chamber placed almve it, and this air-chamber is closed by 
A valve on top. opening outside. By the fide of this mould, but on a higher 
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level, is a cup, from Iho bottom of which a curved pipe leads (o the lowest 
portionoflliu mould; the openm(,'of this pipe in the oup ia dosed by ft plug. 
Kai'h lime (his mould is 10 be nsed.lt Is Hrst heated to clLerry heal — that is, 
from WOlf to 2500'— In a proper oven. Tlio air contained in the several 
portions of the mould, expands to aijout fifteen timoa its original bulk, and 
in so doinp, escapes through the valve at Iho lop of the alt-eharaber. The 
mould ia swiftly taken from the oven, the melted steel poured into it, and it 
Is replaced In the oven till tho metal ia rongealed and brought down to 
cherry red. From the shape of the mould, it results that the melted metal 
cntcrint; the mould from below, pushes out tho small portion of air remain- 
ing, without mixinK with it; as for tho few bulbs which might have entered 
the Elccl when falling down the pipe in its way fVom the enp to the bottom 
of tho monld, it is very little, and all collects in the sprue formed in the pas- 
sage to tho Bir-ehamlier, which is allorward broken oiT. After the metal Is 
conwalcd, it is taken from the mould and plunged Into oil at 130'. This 
hardens it to the right point, and the anielca do not require tempering, 
beside being smooth, without cracking or warping. — New York Tribune. 

FHOSPHUKETTED 



Thla process, which Is completely free from danger, is based on the action 
which cyanide of potassium in powder is capable of exerting on bydrated 
phosphuret of copper, obtained In the humid way. The latter compound Is 
procured by dccomposln<t, at the boiling temperature, a solution or anlphata 
of copper by means of phosphocns; the product constitutes a powder of a 
grayish black, composed of phosphuret of copper and basic phosphate. 
This powder is kept under water. When it is dried, it may with impunity bo 
mixed with cyanide of potassium; the disengagement takes place only when 
a little water is added. 

The cyanide of potassium cannot be replaced by potassa or soda, and 
water should not be replaced hy dilute alcohol. In llie former ease, no dis- 
engagement occuiB ; in the second, UDinQammable phosphuretted hydrogen 
Is tievclopcd. 

It is known that phosphuretted hydrogen readily blackens solutions of 
nitrate of silver. U. Boetlger applies this reaction to the production of a. 
kind of sympathetic ink; for tbis purpose, it Is auffleiont to expose to tlio 
disengagement of gas a paper on which characters have been traced in a 
solution of nitrate of silver; the characters immediately appear black, and 
are very stable, resisting not only the action of alkaline liquors, or solutions 
of cyanide of potassium or hypochlorite of lime, but also the influence of 
dilute sulphuric nitric, or bydrocbloric acid. 

Tho amorphous phosphorus reduces sulphate of copper only in as much 
as it sliU contains ordinary phosphorus. The author proposes lo turn this 
property to account in Industry for fteelng amorphous phosphorus ttoia Iba 
ordinary phosphoma which It may eontatn, if we do not prefer to have 
recourse to the very simple and practical process of separation, which M. E, 
Sickles has made known. 

The phosphuret of copper In question ia composed according to the for- 
mula Ph Cua- In the crude state it is mixed with the basic phosphate of 
copper, which does not impede the dlsengagenieDt of phospbnretKid hydro- 
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gon, bnt which may be aTerlcd by boUing with n solution of bichromate of 
potassa atiduliiied wiili eulpliuric add. 

Ttie phoi^pburot of copp«r which resists this latter agent is decomposed, 
although slowl/, when it Is boiled with hydrochloric acid; the products of 
the reaction are uninflammable gas nnd chloride of copper. However, this 
plioephurot may influnie sponlaneousi); when exposed to the solar rays. 
Tliis, at least, is what happened to M. Boeltger in placing the crude phos- 
phorus in the sun for the purpose of drying; il. 



The nothor placed two ounces of siilphor, In fWn^ents, and wenty-five 
ounces of concentrated snlphttric acid, into a jjlass flush, fiimisbed with a 
gas tubo, and heated it over a splril-lamp. The BDlpbur soon melted, and 
In a short time there was an evolution of sulphurous acid, wliich was con- 
ducted into water. The evolution was very uniform, and the burning of the 
spirit-lamp was continued until, after about six hours, there was only a com- 
paratively small residue in the flask. 

Durinir this treatment, the snlpliur couslanlly floated In the form of ■a, 
transparent hyacinth-red, thickly fluid mass on the hot sulpbiiric acid, and a 
small portion of It sublimed; part of this condensed again in drops upon the 
walls of the flask, and Sowed back into the acid, wbibt another part was 
deposited In the form of a thin cru-st in tbe nock of the flask. Very small 
quantities of sulphur were carried further mechanically by tbe snlpburons 
acid, and deposited in the connecting tube. At the conclusion of the process, 
the flask contained only 4i drachms of sulphuric acid and 32 grains of unal- 
tered sulphur. 

The advantages of this process are: that it ftimishes a pure product; that 
It is easily and cheaply eflTected; the evolution of the sulphurous acid gas is 
TWy uniform ; and no solid deposit sellles at the bottom of the vessel of 
evolution, which, in other methods, so often occosious the cracking of the 
vessel. — IWnp/K-'sJouraoJ, c. 1. p. 379. 

COAL-TAB — ITS COMPOSmON AND ITS APPLICATIONS. 

The following popularly- written article ci 
been effected, daring the last tev years, in t 
"coal-tar" and Its products. 

Every reader is perfectly familiar with the color, odor, and generally dlSB- 
Itrecable nature of tar. We don't mean tbe rich, frsji^nt. forel[:!ii fluid, pre- 
pared fVom the roots and otherwise useless portions of resinous Srs, and 
known as Stockholm tar; nor yet tbe purer extract furnished by the wood- 
vinegar or pyroligncous acid maker. These aro tars, but they are not onr 
tar: our tar Is (kr more disagreeable than any other kind, and Is usually 
called, in allusion to the source whence it is obtained, coai-tnr. 

Coal-tar is torn from the long embrace of its parent coal, at the period 
when that parent yields np to tbe service of man a no less cherished off- 
Epring, gas. As coal Is heated In confined chambers, the cnrburettcd hydro- 
gen, for the proilnction of which the operation is pcrfonnod, is separated, 
and with it a quantity of the black iroacley-looking fluid known as tar. This 
is collected In proper receptacles, and as it is of no use to tbe gas mannihc- 
turer, is sold to those whose special business la Its preparation. 
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Until (he laet Tew jutrs, th« Applications or coal-tar were very simple, and 
very limited : it wns spread over a vast variety of su1)3tiinccs which required 
its preserving influence to piard them from Ihe weather; it was used as a 
roHKh varnish for gigamic Ironwork; and it formed an important ingredient 
In vnrioua compositions used Insleod of stone for esplanade purposes. 

Coal-lar is a union of a very considerable nnmbcr of organic bodle.", eome 
being Bolid, and others fluid. It contains — If yon desire a clear and eatls- 
fuclory Idea ofita composition — ammonia, aniline, plco1lnc,qulnollne, pyri- 
dine, pbenic acid, rosalic acid, brunolic acid, benzole, toluolc, cumolc, cy- 
mole, napthaline, paranaptholine, chrysene, sod pyrene. As each of these 
sixteen substances is individually more or less complicated, we are not, wo 
Ihlnk, wrong lu saying that tho fluid formed by their union is somewhat 

The apparently simple business of the lar-workcr is to take his tar to 
pieces; not to separate it into all the various components we have enumer- 
ated, for that would be a very dlfflentt, and perliaps useless proceeding, but 
to extract from it a namber of vastly diflercnt bodies, which bavo been pat 
to a variety of uses in the mannfaclurins world. 

In nearly the whole of bis operations, the simple agent used by the tar- 
worker is hfot. It is one of tho fnndamentnl laws of chemistry, that every 
fluid at a certain temperature shall assume a gaseous form; the temperalnro 
at which such change takes place being entirely dependent upon the nature 
of the fluid operated upon. The highly complex body, tar, is therefore 
placed In certain larg;c stills, each containing from SDOO to 3000 gallons ; and 
heat being applied, tho tar In time begins to boll ; and each of its fluid con- 
stituents, which assumes the form of vapor at a different temperature ttom. 
the others, separately makes its appearance at Ihe end of the still-worm. 

Thefirst of theseia aquonlity of ammonia and other gasea, all of which 
are collected In cold water, which soon becomes strongly impregnated with 
them, and is u«d for the preparation of a rough description oT sulphate of 
ammonia, which flnds a ready sale as an important iugredieut in certain 
artificial manures. 

As the heat is increased, an oily fluid comes over, technlcaHy called "light 
oil," which is carefully collected apart from the other products. When as 
much of this light oil has mode its appearance as about equals in bulk one- 
twentieth of the tar originally put Into the still, it ceases to be produced, and 
is succeeded by a dense, dark-colored fluid, with a peculiarly offensive odor, 
known as "dead oil." The dead oil comes over in much largorquantity than 
tbclight oil, equalling fully one-fifth of the tar. When the dead oil has ceased 
to run, tho distiller knows it is of no use lo keep the pot boiling any longer; 
the lire is therefore put one, a huge tap at the bottom of the still Is turned, 
and the thick, black residuum, still fluid In its healed slate, being neither 
more nor less than common pitch, Is allowed to run along certain channels, 
prepared for its transmission, into immense underground tanks in which it 
is stored. 

By simple boiling, then, our manufacturer has split np his tar into fonr very 
diifcrcnt matters — pitch, doad oil, light oil, and ammoniacnl liquor. 

With file pitch be does very little. Shortly after running from the still, it 
is ladled out of tho great tanks already mentioned Into moulds formed of 
the halves of rcsin^asks, rubbed with chalk on the inside to prevent it« 
aiihcring; and being sold in this state, it is used for a variety of well-knowD 
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The preater part of the dead oil, too, has no ftirther process to nnderi,^). 
The product ia In reality a rougli mineraJ ereosole, nnd poasesses In a hisli 
degree tlie antieoptic properties for which creosote ie bo celeliraled. Tlie 
dead oil is alK)Ut the most importatit thing got out or the tar; tboaaands 
and thotisande of gallons are every week sold to the different railway com- 
panies for (he soaking of sleepers and other timber; for, once well impreg- 
nated with the finid, every description of wood may hid doflance 10 Irolh wet 
and dry rot. A (cood deal of the oil Is, however, nsed for a very dilfcrcnt 
purpose. It Is cxfecdiiigly inflammable, and contains a large amount of 
cari^on; and these two peculiarities are taken advantaRCofbyslowly burning 
it in curious little lamp-fumaces connected with vast brick flues; the smoke 
from the burning oil is rapidly deposited on the sides of these flues In a form 
which washerwomen wonld reeosniiio as " blacks; " and being periodically 
scraped off. It makea its appearance In the market as " lampblack." 

The light oil is, however, a eubatance requiring a (ijood deal more prepara- 
tion, and serving a Kreaccr variety of purposes, than any of the other pro- 
ducts. Ligtit oil is impure coal naphlha; and lo free it from Its impurities, 
eapcelally those affecting Its color and smelt, is the crowning object of the 
tarKllstillcr. 

As it comes over, in the flret instance, it is a darh-hrown liquid, smelling 
most liorribty. Being, in this state, all but useless, it is at once redistilled, 
and loses a large amount of smell and color. It is now ordinary "naphtha," 
and used for a variety of porposes, hot it still contains a large quantity of a 
peculiar greasy matter, called " paranapbttiallne," from which no amount of 
distilling would entirely free it. To separate it from this paranaphth aline, 
therefore, it Is mixed with " oil of vitriol," in an iron reservoir, and the acid 
and napbthaarc thoroughly shaken and stirred to<^i1ier. For some little un- 
derstood reason, the fatty paianaphthallnu leaves the naphtha, and attaches 
itself to the add, carrying along witii it a vast amount of Impurity, and 
leaving the naphtha in a very commendable state of cleanliness. As the oil 
of vitriol ia nearly three times aa heavy as the naphtha, dheclly the stirring 
and mixing process Is at an end, the two bodies separate, and are drawn off 
from the reservoir into proper receptacles. • 

The naphiha is now either sold In Its present condition, or again disCilted. 
For the most particular purposes, indeed, it is distilled or reclifled three 
times, the whole operation being conducted by the steam of boiling water; 
and tlie Huid is known to the trade aa once, twice, or thrice run naphtha, 
respectively. 

Here the legitimate labors of the tar-dlatillcr end. He has prepared ftom 
his black (ar — pitcli, creosote, lampblack, naphtha, and sulphate of ammo- 
nia. The first llirao are used, as we have already said, in their existing 
forms; while the fourth, the coal naphtha, has yet to undergo a gi-enlcr 
variety of changes, and to fulfil a larger number of ofllces, than all the other 
products put together. 

In the stale in which the naphtha leaves the tar-worker's yard, it Is used 
extensively for illumination, for which it is eminently fitted by the immense 
amount of carbon it contains; and if the lamp employed in bnming it lie 
only constmcted so aa to allow of the actual cominsf.'™ of this carbon, the 
light emitted is probably greater than Ihnt obtnineii from the Fame bulk of 
any other known substance. It is nlsoa solvent of caoutchouc, guttn-percha, 
and other gums, iind therefore much in request by thevamish-mnker; whilst 
purl&ed and depiived of lis smell, by some secret method It becomei ths 



D,g,t,7P:hyG0t)^lt' 



223 ANNEAL 0» BCtENTtFig DI8C0VBBT. 



benzine Ilqnld, extcDBlTelj nsed as a Talnable detergent of j^tue from wear- 
in;; nppHrel, etc. 

Wlien roalnaphlha la snbtnllted lo the nrlion or certain cbemical bodies, 
totnllf (lilTereDt from Itself In their nature, the most remarkable ehanses lake 
place in It ; certain or its principles unite wllh certain elements of its added 
boilj-, and componnds arc produced of the most nncxpccted nature. 

Tlins we have said thai one of the contititacnts of tar is bena^fe. Now, when 
r is distilled, and Keparaled into the dead oil and the li};hC oil, this 
body, benzoic, sitfTcrs no alteration in Its nature; its afBnlty for some of Iho 
other Ingredients of the naphtha is eo jtreat, that simple heat is attof{:etlicr 

sufliriont 10 produce a disunion; and the consequence Is, that the benzole 

•a oirr with tiie liftht oil, and continues to Ibrm pan of it. 

By nsint; rather more energetic chemical means, however, the benzole may 

! separated from the naphtha, nlioat a pint licin<r obtained (tx>m two k»1- 

ns. It makes lu appearance as a heavy, oily snbslancc, wltli very tliilo 
smell, and a pungent lastc. When this apparently useless fluid Is mixed 
with nilrlc acid or aquafortis, a singular phenomenon occurs, — the twosnb- 
9, Che benzole and the acid, unite, and produce what chemists call 
nitro-bcnzolc, a fluid precisely reaemblini;, in smell and taste, oil of bitter 
almonds, and extensively used In varioua ways, in place of the mora expen- 
sivB and poisonous sabstance which it represents. 

Ycl another strange transformation may be etfccted. Phenic acid we have 
enomeraled as existinji: in tar; and phenic acid, like benzole, is not altered 
durinj; the process of distillalion, but passes over with the naphlba, and 
forms part of it. Phenic acid further resembles benzole in being of little neo 
In its pare slate. When, however, it la treated with nitric add, already men- 
tioned, and evaporated, long pale-yellow crystals, bright and clear, make 
their appearance, very beantiftil to tlio eye, and intensely la'ller to the tongue ; 
these are crystals of carbnzollc acid. Their color has caused a solution of 
them to be extensively nscd in dyeing silk; their laste haa made them ser- 
Ticenble in adulterating beer. 

Using only tbe multiform processes placed at his command by modem 
chemistry, tlie investigator into such matters has gone on experimentinK 
upon all the compounds of this curious body, tar, and baa baptized with 
fearfully hard names the substances produced therefYom, until he has given 
us binltrobenwil, bydrobenzamide, bl-bromide of cblorabronaphiase, and a 
dozen other no less myaiifring substances. Those above mentioned are, 
howovcr, the principal ones which have yet been pnt lo any practical use. 

Who will despise the nauseous, blnck coal-tar now? With substances ob- 
tained from il, we have rendered our timber Impcrvtoua lo rot, have painted 
our dwellings, paved our streets, made our varnishes and water-proof gar- 
meats, taken grease trora our Sunday clothes, manured onr flelds, dyed onr 
silken fabrics, adnlterated onr beer, and flavored our soaps, si 
confectionery. — Chamber^a Jeurnol. 



The following paper has been communicated to us by Dr, A. A. Hayes, of 
Boston. When bituminous coal is exposed. In proper vessels, to a gradually 
increasing temperature, at a certain point decomposition commencea and 
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eontlnnea, while hearj hydrocitrhon vapors, mixed wlih the rapors of water 
and salts of ammonia, escape, and may be condensed. 

The proportion of permanent gnws fonned is smftU In compurison wllh the 
weight of (be liquids produced, when the decomposition of the coal ii carc- 
fiilly regulated. In tlie ordinary rapid breukinj; up of the composition of 
coal by beat gaddenly applied in tbe manufacture of Ilium Inalinij; $cas, the 
proportion of permanent ^uses Is Increased, but the heavy fluid liydrocerbon* 
are also formed. This mode of decom position Is evidently a mixed one, 
partaking of [be cboracters of a reflated dietillatlon. while at tbe same 
moment a, more complete destruction of the coal a proceeding in eome parts 
of tbe mass. A further decomposition of the fluid products, condensed from 
Gitlier or both of these modes of operating, takes place when we again sub- 
ject them to the influence of heat; and this well-known fact is the basis on 
which Improvements in tlie manufactore of illuminating gas have been 
founded, — •I secondary destruction of vapors being effected inappropriate 
apparatus, heated to a hi|;b temperature. 

This character, which all the bituminous coals exhibit, of passing into car- 
bon nearly ftce from vapors only when heavy ttuld bydrocnrhons are also 
formed, has, In a chemical view, l>een the strongest fact adduced in opposi- 
tion to tbe generally recelied opinion that the anthracites and seml-anthia- 
cltes have resulted fh>m chemical cban^es of bituminous coal, Ibrougb the 
agency of the heat of Igneous rocks which have dlBtnrbed their beds. The 
bcavy hydrocarbons, represented by ordinary coul-tar, are the most Indc- 
Blnictible bodies known; and wherever anthracites exist, we should expect to 
find near by those products of tbe chemical changes effected In the coal. 
Such la (be delicacy of the balance existing tietween tbe elements of the 
heavy hydrocarbons, that no second distillation of tbemcan bcefl'ecied; they 
always undergo decomposition by heat, with tbe separation of carbon, which, 
nnder any known natural conditions, would lemain to attest their previous 
presence. 

Considerations of this kind have led me to experiment on tlie changee 
which coais under^ by heat, where the influencing conditions were not the 
same as those usually seen; and the results of extended trials demonstrate 
that the bituminons coals may be broken up into permanent gases, vapors 
of water, and ammoniacal salts, while carbon remains as a fixed product. If 
we substitute, for tbe ordinary forms of apparatus used in decompa°iing coid 
by heat suddenly applied, any modlHcaiion of fomi which compels (he gas, 
as it forms, to escape IVom the more highly heated part of the mass of coal, 
through a small opening, or, better, a small eduction pipe, the heavy hydro- 
carbons do not form part of the products which escape. Generally the light, 
nearly colorless oils of the benzole series, appear with the aqueous solutions 
of the ammoniacal salts, while only an accidental quantity of carbon is de- 
posited in the eduction pipe. The carbon left is more than usually compact 
and hard; and such coals as ordinarily produce much water, when they form 
heavy hydrocarbons, afford less tlian half the ujiual amonnt, when thus 
decomposed, under the influence of the constant presence of an atmosphere 
of permanent gases. 

In following the observations at the earlier stage. It was found that the sizo 

of the eduction -tube leadin): the |;as from the hotter part of the moss of coal 

undergoing changes, excited a moat marked effect on the composition of the 

products. It was established as a fact, that In an ordinaiy coal-gas retort, 

20 
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tbe size of the rondnit mlKbt be varied io sb to allow the tai^like bodtea to 
form, or lo prevent their appearance, at pleasure. 

Bat a more remarkable result was obtained when, after bavin)); prevented 
the production of heavy hydrocarbon fluida, the influence of reduced size of 
tube was studied In its relation to tbe composition of the cos afforded by a 
peculiar kind of conl. To a certain extent, the chemical constitution of tbe 
pat formed was found to be under control, and the conciusioD reached was, 
Ihnt diNsimilar permanent KBflCs may be thus obtained from the Bnrne parcel 
of coal without a modincation of lempcralurc. 

Any explanation of the change of composition Induced in the volatile 
parts of bituminous coal9 under the above-described conditions, should not 
include mechanical presijure, which is no greater Iban often exists in ordinaty 

' It ^cms probable that the presence of an atmosphere of nearly permanent 
frases in the decomposlni; rensel, and tbe regular continuous How of llicm 
ffom the coal, prevent the formation of heavy vapors at iho instant of tbango 
In the coal. In support of this point, we tind the temperature necessary to 
convert conl Into (tas without the presence of heavy bytlrocarbops much less 
hlKh than when thcj were produced. 

We may, therefore, observe the decomposition of coal without the simul- 
taneous formation of tar, and beds of coal may be converted under existing 
natural conditions to anlbracite, without secondary products being formed. 

ON THE DECOLORIZATION OF ROSIN. 
At B recent meetingof the Royal Institution, London, Ur. Mercer exhibited 
a specimen of purlHed and bleached rosin, a substance, be said, which at 
first might not appear to be of much interest or importance, but the bleach- 
ing of rosin was a suPjJact which bad occupied the attention of the most 
eminent chemists, and hitherto without success. Now, however, the problem 
hod been solved, and a patent taken out by Messrs. Fochln and Hunt, of 
Manchester, by which common black rosin, worth only 4s. Gd. per cwt., was 
converted Into a beantinil white article, worth 18a. per ewl. To obtain this 
result, the rosin to be purlHed was placed In a etlll with a receiver, and a 
steam-pipe in connection with a boiler was introduced Into and reached to 
the bottom of tbe slill, where it radiated with various smaller pipes, perfb- 
rntcd so as to allow of tbe exit of steam. The steam was heated unlll the 
rosin melted, when steam woa admitted and thoron^'hly permeated the cn- 
tlie contents, the temperature of the etUl belnj; at the same time raised to 
600°, at which it wna maintained Until all the contents of the still capable of 
being volatilized had passed Into the receiver, the contents of which, at the 
close of the operation, would be found to consist of fluid and solid matter, 
the Ibrmer being principally water, and the latter the bleached rosin, holding 
a quantity of moisture in suspensian. After the water had been drlren olT 
by remelling, the rosin had tbe beautifully white and traospaienl sppeaiance 
of the specimen on tbe table. 

-BTLEONKHAFFT 



D,g,t,7P:hyG00^lt' 



SCIENCE. 231 

SOCP and 400' Fabr. tlie mixture of tbe two bodies Is complete. If (he t«in- 
peroturo Ite maialalned for eomti lime, and llic mixture b« then sovcrtil times 
waahed with wurm water, — or belter, wiili water acidulated with hydrochloric 
acid, — we olilain a fut which, when sabmitted to dletillallon, gives the fat 
acids which correspond to it, and with an insignificant prodnction of acro- 
Idne. Thewash-waterscarryoffalmost tbe whole of the chloride employed, 
so that by evaporation this may be a^^in iiaed for another process. The fat 
acids aro thus produced in as great quantities as by the common mcihoda, 
and have the same appearance, the saioe qualities, and the same fosing 
point as those which are obtained after saponification by gulphuric acid. To 
oiicrato well and quickly, the mixture should be heated rapidly, until by the 
reaction of the tiro bodies on each other, which is of considerable violence, 
tbe vapor of water is abundantly evolved. 

In l^ct, the washing with acidulated water may be dispensed witli; bat 
the products then obtained by dlstillaiion are softer. If, however, the distil- 
lation bo carried on by means of a current of superheated steam, this defect 
may be in n iircat measure cured. In all onr experiments, the use of euper- 
licatcd steam produced the prodacta more rapidly, more firm, and leas 
colored. 

The experiments were instituted with a view to allow the inhabitants of 
South America to convert their futs Into stearic acid, without the danger and 
expense of transporting sulphuric add to those countries. In an economical 
point of view this problem is resolved, since the chloride of zinc is sold at 
UnrseillcB never higher tlian two and one-fonrth cents per pound, and, 
packed in cases or barrels, can be shipped wlthont danger or inconvenience. 
— Complea Bendus de I'Academie drs Sdaicea, Paris. 

CONDEKSED LYE, OK FORTABLE ALKALI. 

The hydraled oxides, sodu and potassa, aro known In commerce as the 
caustic, mineral, and vegetable alkalies. Beins very deliquescent, It has not 
been Ibund practicable, until quite recently, lo put them up for sale In small 
parcels, so as to render them easily accessible to families, for soap-making 
and other nscftii purposes. 

Various devicei have been tried, at diiibrent times, to secure the caustic 
soda in uir-tlght packages. A patent was obtained October IS%; one moile 
for doing wliich was to wrap up the small blocks in pa4)er imprctplaled with 
B resinous composition ; but this was soon discovered to be inctHHent, and 
abandoned, because the caustic soda, possessing a powerful afHnlty for all 
substances containing tlie elements of water, — namely, hydrogen and oxy- 
gen,— quickly corroded the resinous paper, and destroyed the wrapper and 
envelope. 

The only mode which bad heretofore proved measurably successful In se- 
curing the caustic soda from atmospheric air and moisture, was the putting 
It into metallic boxes; lo this mode Ihero are many serions objections, on 
areonnt orthedifflenlty of getting It out of the boxes, ])e[ng apt to bum tbe 
fingers aral Hothin^c, wherever It comes in contact witli them. 

Very recently. Dr. Chase, of Philadelphia, has sncrccded, after various 
experiments, In rendering paper wrappers proof apulnst the corrosive action 
of canslic alkali, by means of Parafflne. This being a hy<!ro-earl>nn, is in- 
Susceptible to the corrosive action of the caustic soda, and is found in prac- 
tice to ba perfectly efficient. 
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Tho csorDc soda ie csst into cflindiical blocks, and, under the name of 
Conduniied Lye, la sold io large qiuaCi ties. — Phtiaddphia Edeaic Medical 
Jauraal. 



Under B profess Intel; patented In England, tblB mbstance is stated to be 
obtHined from spent soap-lees, by forcing dry steam of a temperatare of 
400' Fahr. tbrough IbeiD. By tliis means the gtj-cerine is evaporated and 
condensed in a ecpurate vessel, upon the common principle of distillation. 
Glycerine has also been used lately in England, mixed with paper pulp, 
wbcieby ibe paper so made la rendered soft and plUble, and espedally use- 
ful Ibr some kinds of wrapping paper. 

DEODORIZING ALCOHOL. 

In trying to prepare a transparent soap, M. Kletzinsky lias made a curious 
obsciTBtion, B'bich may be of value in the arts. He found that empyreumatic 
aloobols, distilled over properly selected soaps, lost their bad odor and their 
bad toslc. A series of experiments, resulting from this fiiel observation, 
lead IO the following results ; 

1. Spirits of wioo, brandy, or alcoliol, distilled over soap, lose their empy- 
reumatic odors and tastes entirely. About 313° the soap retains neither 
alcohol nor wood-spiril:. 

2. The empyreumatic oil which remains in combination with the soap whicb 
forms the residuam of the distillation, ia carried otf at a higher temperature 
by the vnporor water which la formed during a second distillation, Ibe pro- 
duct of which is a soap free from etupyrenma and lit Io be used again for 
siniilnr purposes, 

3. The concentration of the alcohol increases in this operalion more than 
when soap Is not employed, because this compound retains the water, and 
the alcoholic vapors whicb pass over are richer. 

4. Tblrcy'thrCD pounds or soap is enough for one hnndred gallons of em- 
pyreumatic brandy, and direct experiments have shown that under the most 
favorable circnmslancvs, tlie soap can retain twenty per cent of empyreu- 
matic oil. 

5. The soap employed should contain no potassa; it must be a hard or 
soda soap, and ought to be completely IV'ee from any exceca of fat acids or 
fluids; olbOTWiEB It may render the product rancid and impure. Common 
soap, made ivilh oleine and soda, by the manufacturers of stoarine candles, 
has satisfied all the conditions in practice. If this soap is employed, it will 
be better to add a little soda during the drst distillation. 

The hard soda soaps, as exempt as possible fVom fluid fal.acids, remove 
completely the empyreumatic odor, and act. for equal weifihtB, much belter 
tliun any of the other modes heretofore proposed, which disguise ratlier than 
correct tho fault. 

A new method has also been Introduced by Prof. Breton, of Grenoble, 
which consists in passing the raw spirits lhron;j;h powdered pumice-stone, 
moistened with olive-oil. It had been found that the fusel-oil Is taken np by 
the fat oil, even if held In solution by alcohols and on this principle, Biters 
of woollen cloth were constructed impregnated with olive-oil; but there was 
no means of cleaning them when once saturated with fusel-oil. The poW' 
dered pumice-stone is easily freed from jhat Impurity by calcination. 
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NEW SOCECE OF AMMONIA. 



Mr. Alexander Williams, of Neath, Eneland, in a letter to the Journal of 
the Sodtty of Arts, haa euj^gcstcd a means of economizing the wasle nitrogen 
products escaping from the oil of vitriol chamber, by etIOcling their conver- 
sion into ammonia. This ia done by passing the escaping ((osci, mixed with 
steam, over heated charcoal, and then into dilute eiilplmric acid, hf nhlch 
eiilphate of ammoniB la obtained. The following is Sir. Williams' descrip- 
tion of the arrangement he employs, and which hns been tried on a loi^ 
scale at the Pontardawo Vitriol Works. 

"Tlie apparatus fitted up was of the following description: A fnmaco 
vfoa built above the exit-tube of one of their vitriol chambers, and a briclc 
gas retort, about fourteen inches in diameter, eight feet long, and open 
at both ends, was passed through Its whole length. This retort was filled 
with ch.ircoai, and kept at a red heat; the exit-tubc of the chamber and a 
Bleam-jct to supply the hydrogen were attacbed to one end, whilst at the 
other end was an upright leaden eyllnJer filled with coke, and moistened 
with diluted sulphuric acid. On passing the waste teases and steam through 
the retort containing hot charcoal, both were decomposed, (ho oxygen of 
each uniting with the ehnrcoal to form carbonic acid, the nitrogen and hy- 
drogen combining to Ibrm ammonia; then, together, probably forming car- 
bonate of ammonia, which was again decomposed by the diluted suiphnric 
acid, the sulphate of ammonia being found remaining In solution. Tliis 
solution was then evaporated, and in July 1857 I first had the pleasure of 
obtaining any quantity of crystals of sulphate of ammonht, by this process, 
from a vitriol chamber in actoal work." 

ARTIFICIAL IKDIA-RUBDEB. 

The Joumcd Franklin Iiatitule, April 1S39, translates from the proceedings 
of the French Academy tlio following communications on tHe above subject ; 

On the Action of Chloride nf Salphio' upon Oils — By M, Z. Boussla. — U 
a vegetable oil be mixed with about onc-lhiriieth of its hulk of chloride of 
sulphur, this latter substance will bo entirely dissolved; in a little while the 
mixture heais, and assumes a viscous consistence, so that frequently the 
vessel may be inverted without spilling the contents. 

If the clilorido of sulphur la in the proportion of one-tenth, the preceding 
phcnomenn acquire greater Intensity. The mixture soon attains a tempera- 
ture of 130' oi' 140' Fah., some bubbles of liydrodiioric acid arc disengaged, 
and the whole mass HtlidlHea Inslantoneously without losing its transpar- 
ency, and ai'quircs a consistence like caoutchouc. This product possesses 
some elostieity, and shrinks Eiighlly after consolidation. Uacuraled iu dis- 
tilled water, it loses Its transparency and becomes opaque white. In a few 
days it Is transformed into a white, slightly friable, elastic mass, having 
no simiUuity to the original aubstance, and resembling rather an organic 

If we take a mixture of one part of chloride of sulphur, and nine of oil, 
end heat the mixture, wo shall find that at alxiut 1 -10' a pretty strong ni- 
action shows itself. Hydrochloric ncld is dlsenga^ci!, and the mass is trans- 
Ibrmctl into an elastic cavernous Euh=tance like sponge, very closely resem- 
bling certain crj'ptognmic vegetations. Macerated iu water, it l^iecomes 
Whiter, without dian^ug iu form. 

20* 
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All these prodncM reslnt the nction of bolting alkalies, wtiether dilate or 
ninrcntratoil. Ainmoiiio and ilie coriftniratud acids have no nclion on 
lliem. Ncllhcr water, alcobol, ether, eulpburct of carbon, or the oils, appenr 
to iiltcr or dissolve (hem. 

Ac the temperutuie of 300' Fah. tbej remain solid and oneltered. A fQvr 
de;^'eea above this point they bej^ii to melt into a brown liquid, and emit 
whitish oi-lU vapora. We have not bad time (o determine tbe composition 
of these substanees. After Ion;; boiling In ulknlitie Eolutiona, reiterated 
washings with dilute acid and boiling water, ihey still contain sulphur and 
chlorine In considerable quantities. Id this state, the slimhleet shaking com- 
n peculiar rennicnlar motion, which continues for some 

m 00.1, , 



If we take 100 parts of flaxseed oil and about 3S pans of chloride of snl- 
phur, we obtain a compound which has the maximum liardncss. 

100 parts of tho oil, and from 15 to 20 of the chloride, give a flexible com- 
pound. 

From 9 to 10 parts of the chloride will thicken 100 pans of the oil vcrv 
Btronglj, wiclionl hardening It. In this slato It Is soluble in oil the solvents 
of common oils. This is not the case with the other combinations, which 
swell somewhat, and lose a little sulphur wllhont dissoWlng in solvents. 

If we dilute a given weight of flaxseed oil with 30 or forty times its weight 
ofsulphnret of carbon, and introduce one-fonrth of tho weight of Ihc oil of 
chloride of sulphur, wc have a product which will remain liquid for some 
days. If in this condition it bo applied upon gloss or wood, etc., Uie sul- 
phuret of carbon evaporates, and you have instantly a varnish. 

The chloride of sulphur saturated with sulphur, is preferable, for those 
actions, to that which Is not saturated. 

In making theSe mixtures, proceed as follows : Inirodnce the chloride of 
sulphur quickly Into the oil, which must bo stined so as to mix them inti- 
maioly. Gradually tbe mass heals, tbe combination takes place, the oil 
thickens, and forms a compound more or less soft, according to Ihc propor- 
tions of the chloride. But small quantities should be operated on at a time, 
and all elevation of temperature must be avoided, otherwise the chloride of 
sulphur will be volatilized, and will form bubbles in tho mass, or carbonize 
and blacken the oil. As soon as these two substances ore intimately mixed, 
pour the mixture on a plate of glass or other polished substance, smooth it, 
and in five or six minutes, according to the temperature of the air, you 
obtain the compound. With the point of n knife, detach one of the comers 
of this pellicle, which may be easily, raised without breaking. One coat 
may be laid over another, and Ihey will unite in one, provided the upper 
one be put on after the temperature of the lower has been reduced; mois- 
ture In the air must also be avoided, which decomposes the chloride and 
prevents the adherence. 

By folloirlng this mode, I hare succeeded in makinj; little boxes, knife- 
handles, etc. By introducing wire gauze into tho mixture, plates of consid- 
erable resistance may bo procured. This Is easily done by laying the wire 
);auze on the glass, and proceeding as above. 

All tho products thus made are completely transparent, if care he token 
to keep the articles ip a stove or other warm place, to drive out the vapors 
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Df rlilorido of enlphar, and prevent the dampneas' from dorompostns this 
compouiitl. Theue bard compounds of oil ore not attacked liy any atmos- 
pheric inSnenccs; I have left them for seveml years exposed to the external 

These roiDpounils arc not, like vulcanized Indlu-rubbcr, flexible irhen cold, 
but arc brittle when handled carelessly, which is un inconvenience. A Etill 
theater one la the decided smell which they retain for a long time. 

I have tried to make them as hard as liardent-d Indla-rubl>cr, but in vain. 
Almost all substances introduced into them ars altered by the chloride, and 
add nothing to the hardness. 

They can, however, easily be colored. It requires but a lilllo color mixed 
with the oil before the Introduction of the chloride. Some colors, however, 
are altered by it. 

Tlie^ compounds resist very well the mineral acids and alkalies when 
moderately dilute. These aUinlits concentrated saponify llicm Anally. A 
heat of 230^ browns them, a higher temperature melts them with a blackish 
color. This vntcanized oil may bo well used for moulds, as il takes impres- 
sions very sharply. When rubbed, it always keeps a smooth and polished 
surface. It has electric properties in a high degree, and might be used for 
plates for electric machines. 

I have not been able to apply this substance upon stuffs, in consequence 
of its acid n^clion, which destroys tbem. I have plated wood with it, by 
first roughening the ivood so as to cause it to adhere. It may be applied for 
flooT-clotlis, table-covers, imitation marbles, window panes, etc. 

I will remark. In conclusion, that the bromide of sulphur has the same 
properties aa the ebiorlde, and it was, In fact, with the former that I mode 
my first experiments at tb« College of Franco, In ISB. 

ON TUE TAMABLE ILLUMINATING POWEE OF COAL-GAS. 

The following paper, on n subject of general and popniar Interest, rend 
before the American Associotlon for the Promotion of Science, Eallimoi-o 
meeting, 1&5S, hy Prof. W. K. A. Aikin, of Baltimore, is published In SiSi- 
man's Journal, Vol. XXVil., No. 78: 

In common with a. largo number of citizens of Baltimore, my attention 
was directed, some short time since, to a somewlial snddcn, inc:cpllenblc, 
ond enorraoas increase in the amount of oar quarterly hills for gas con- 
sumed; an increase equal at times to on advance of a hundred per cent, over 
the corresponding quarter of the preceding year. As It would havo been 
absurd to suppose a simultaneous derangement of all the meters over an 
extensive district. It was obvious that the ditficulty could not lie in any error 
in the reif'stry of the gas, but iu its illuminating power, necessarily requiring 
the cunsumption of a greater bulk of gas to produce a given quantity of 
light. Peeling curious to know how this ditlbrcnce coald bnve occurred, I 
set myself to work to ascertain, If possible, what causes could be acting to 
diminish the illuminating power of the gas. 

It has long been known that the quality of the gas produced fVom the fat 
coals is VC17 materinlly Influenced by the circumstances of the decomposi- 
tion. In the elaborate experiments mndc some years ago, on a most ex- 
tended scale, hy Hcdlcy, the British engineer, as detailed In his report to a 
eoramitteeof the House of Commons, wo find this sulject most satisfactorily 
discussed. Below a cheny-rcd lieat, the product obtained by heating co^ 
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in close vesBelB contBine bardty nnj lUuniinating material. At that leni' 
perutiirc it is famished most freely, but after buvlng been rormei], is liable 
to dccomposilion, involving a loss of carbon by contact with any highly 
hcntcd surface, In paseing through tho apparatus, — such dccarbonizutlon 
fncreaalng with the de^n'ee of beat, wlib the extension of tbo red-hot sur- 
face, and wfib Iha time of contact. Again, the duration of heat Is movl 
iinportant,thebest gas comingover during tbe first hour, the quality rapidly 
deteriorating, until, at the expiration of four bourn, tho product la wonli 
very little to the consumer, and after five hours may be considered as wottli- 
ICES. But the bulk of such worthless gaa that can still be obtained by push- 
ing tlic process to completion, is very considerable, equal sometimes to 
ttvo-flfths of all that passes over- 
How far any neglect in tho observance of tho precautions requb^d to pro. 
dace a proper illuminating gas, may explain the resuir, the public have no 
means of knowing. Al! thot wo know in, that the manufacturers furnish an 
article which they say is tho right article, and prepared in tbo right way, and 
possessing an illuminating: power voiying from fourteen to seventeen caiultes- 
That is, their engineer reports, that on trial with a photometer, at stated 
times, the gas burning from a jet, consuming five cubic feet per hour, gives 
an amount of light equal in the average to that of fifteen patent caudles, six 
to the pound, — the patent candle being ostensibly a mixtuii; of spermaceti 
and wax. Assuming as true all that Is chilmed by the manufacturers. It can 
still be shown that tho gas, oven If properly made and correctly tested, may 
be, and is, furnished to the consumer in a condition of Rreatly diminished 
illuminating power, compelling the consumption of a greater bulk to obtain 
the required light, and consequently swelling (he ivcord of tho meter and 
tho sum-total of the quarterly bills. In my trials to determine the specific 
gravity of our gas by weighing a globe previously exhausted and then filled 
with It, I obialned a result ranging from 570 to -580, somewhat below that 
given as characterizing good gas. But in reality I attach very little Impor- 
tance to Ibis result, since the mere specific gravity of such a complex 
mixture as coal-gas, can hanlly be relied upon to determine Its commerehkl 

Alihoagh good gns certainly has a higher specific gravity than poor, yet 
the dilfereDce could not be taken to represent the true difTcrence in raluo, 
since the principal components of the mixture — hydrogen, carlionlc ox- 
ide, liglit carburictted hydrogen, olcfiunt gas, and other still heavier hydro- 
carbons having specific gravities widely diSbrcnt — might vary somewhat 
in their relative proportions, suflicicnt to allbct the illuminating power, 
without at the same time, and to the same'cxtont, nflbctlng the specific 
gravity. Tlie action of chlorine In removing tho olcfiunt gas, and other 
mora dense hydrocarbons, the principal light-giving materials of the coaU 
gas, showed a percentage of these substances never exceeding ten per cent. 
But, not having time at the moment to gnorU against all sources of error in 
the process, [ laid it aside. My attention was principally directed to tho 
simple inquiry. To what extent will the lllaminating power of the gaa bo 
impaired by keeping It in contact witli water for noted period-;? That It does 
deteriorate when thus kept, or when kept in contact witli oil, or even close 
vessels, lins t«en Ion:: known. 

Dr. Urc tells us that gns from oil, when first made, and with a specific 
gravity of I'Ojl, will give the li,;hl of one candle, when burned fram jcia 
consuming 30() cubic inches per hour. But keep the gas three weeks, and 
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then, lo get the same li;;iht from the same burner, jon mast snpplj SOO eubfc 
Inches per hour. He ndils, thut with coal-gas (he dotcrionition appears to be 
more rapid. For if such gas, whcu first made, will give tbo llt!;ht of I candie 
by the (Tjnaumpiion of 4D0 cubic inches per hoar, when kept four claya it will 
require the consumption of 460 cubic inches per hour lo give the snme llfuht. 
On my firat attempt to obtain some (lefinile results, I filled a large receiver 
from the street main, and placed it on the shelf of the pneumatic trougfhi 
the next evening I Ailed a second one, and put it aionj^ide of the first; the 
following evening I filled a tliird receiver, and still the following evening, 
the lltli inst., I filled a fourth receiver. On the evening of the 12th I wa* , 
thus provided with four jare of gas, one of which had bcvn standing twenty- 
four honrs, or one (lay, over the pneumatic trough ; this I will cull No. 1. 
Another, No. 2, had been standing two dnys; No. 3 had been standing three 
days, and No. 4 had been four days in rontact with the water. The dimin'u- 
tion in volume by such exposure was indicated by a receiver ei'adnated to 
cnbic Inches, into which I Introduced KID cubic inches of gas on the evening 
of the 8th; on the evening of the 12th this liad lost about ten and one-half 
cubic Inches, Indicating a loss of about elgbt per cent, of the original bulk. 

The effect produced on the illuminating power of the gas by the loss of 
volume became at once apparent as I pi-occcilcd to contrast (lie value of the 
flames furnished by the contcnia of the several receivers, 1, 2, 3, and 4. 
I used for this purpose tho vdinary photometer arrangement, taking the 
relative inleusity of the shadows produced, as a measure of tho relative 
Intensity of the light. Tho candle employed Ibr the comparison was the 
patent candle already referred to, and the burner was the kind known as 
fish-tail burner, which had been previously )>auged, and known lo consume 
a trifle more than five cubic fuct per hoar, with the average maximum pre^ 
sure of tho gas-works. I need hardly add, that the burner was the same in 
all tho trials, and occupied exactly the same position. The burner and the 
screen on which the shadows fell were not moved at all during the experi- 
ments. Tho only adjasiment wanted was to bring the candle nearer to or 
f;ir(hcr from the screen; and by beginning; with the most luminous gas, the 
adjlistment became simply a gradual withdrawal of tho candle. 

The capped receiver from which the gas was passed, floated freely in a 
Inrga i^ass Jar, supported In an erect position by the perpendicular sides of 
the J»r, Its own weiglit, with all attachments, making a difference of level 
between the water around it and that within, equal to three and one-half 
Inches, a little exceeding the ordinary evening pressure in the gas-pipea. 
Tills difTerence of level, and consequently the pressure on tho escaping gas. 
Was kept uniform by the spontaneous sinking of tho receiver as the gas was 
consumed, a flexible tube communicating between the stop of tbo receiver 
and the gas-burner. This arrangement gave me a steady, equable flame, 
which continued perfectly uniform long enough to enable me, after a few 
trials, to noto very exactly its true value. The results as first obtained were 
too startling to bo at once believed, but subsequent repeated triols satisfied 
me that they were very close approximations to the truth. The first trial 
was with the gas fVom the street main, which I found equal to 10-71 candles. 
The same gos, transferred fVom the pipe to the capped receiver, and burned 
Immediately, gave exactly the same power, 1071 candles. Gas No. 1 was 
next nscd, and fonnd eqnal to only 3-» candle? ; gas No. 2, after standing 
two days, gave the light of 3-00 candles ; gas No. 3, three days old, waa 
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equal to I'M candles; and gas No. 4, (bur dnys old, gavo the llgbt of l'7S 
candles, — the qnanClCieB Tepregeolinj^ the average or repealed trials. 

It tbiis appears that the illumlnatlnj; material of our coal-gas ia bo rapidly 
abstracted by suffering it to remain In conlact with water, that the same vol- 
ume of gaa which to-day will give me the light of nearly U candlee, by 
standing until to-morrow will give the lijcbt of only 3'50 candles; and if left 
standing four days, will give the li^ht of only 1'75 candles; while Iho only 
means left to ihe consumer to get tbo light bo requireH ftom this deteriorated 
gas, is 10 bum moro of It, as wo have ail been doing throogh the past winter. 
If we now take into account the well-known fact, that gas of less Ulaminat- 
Ing power liaa leas density, and that gas of less density posses more rapidly 
throu<;h a given aperture than gas of greater density, we have another cause 
operating to Incic^^o the consumption. In Hedlcy's experiments, the Ai^and 
burner, which gave Ihc llirlit of 20 candles when supplieil with three cubic 
feet per hour of gas from Welsh cannel coal, with a specific gravity of -737, 
required no less than seven and onc-balf cubic feet per hour to give the 
same ligbl, from the same burner, when the gas was made from the New- 
castle coal, and bad a specidc gravity of only '470. 

Again, as wo diminish tbo illuminating power of the gas, we increase its 
heating power, and this necessarily brings with it a higher temporatnre given 
to the hnmcTf, a higher temperature given to the gas passing through them, 
and again an Increased rapidity in the flow^ It Is thns manifl;st that the 
public aro placed in a peculiarly unfortunate position, since nil the mistakes 
that are Ukciy to occur In the process of manufaclun;, are mistakes that must 
inevitably increase the bills of tbo consumer and tiic profits of the manu- 
faeturer. If the workman falls to raise the heat with proper rapidity; if he 
overlooks a t«lort, and allows tbo heat to continue a little loo long; If, to- 
wards the close, he allows the beat to rijo a littlo too high, the result is inevi- 
table,— the product Is deficient in illuminating power. Or If, on any one 
day, a little more gas is produced than Is legitimately required, Ihe surplus 
remains in the gasometer to villalo the supply of to-morrow. To what 
extent this viliating action operates moy bo inferred from the fact, that I 
iia\-e never been able to obtain finm the gas of onr pipes an illuminating 
power equal lo Ihc minimum of tliat reported by the engineer of the gas 
company. In my trials, the power has varied from that of 13 candles down 
as low as that of cnndles, instead of ranging from 14 lo 17 candles. 

This difference is porffeclly intelligible, if we assume the last quantities to 
represent the value of the gas when first made, and my results to represent 
its value as dcilvcrad lo Ihe consumer. 

In conclusion I would merely add that the difflcailr suggests its own 
remedy; and that would be to hare a standard of quality established by the 
proper authorities, taking the lllaminacing power as the bnsis of tlic calcula- 
tioD, and then to have the requirements of such standard insured by a nightly 
examination. If necessary, on the part of some one entirely disconnected 
Willi Ihc mnnufacinro. In other words, the photometer can be made an 
uvnilablo and as valnnblc lo the consumer of gas as tlic hydromotcr is to the 
s]>irit merchant; as he dtstingulshes with his instrument in any mixture, 
between tbo spirit he wishes to bay and the water he Is unwilling to pay for, 
so tbo consnmer of gas can distinguish with the photometer l>ctween the 
tiuo illuminating material and the worthless heat producing gases, hydro- 
gen and light carbunetted hydrogen, that make up the bulk of the oi 
coal-gas. 
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ESTIMATION OF OKGAKIC MATTER IN TIIE AIE. 

The following lecturo was given before iho Royal Institatlon, London 
(Marc:h SSlh, 1853), by Robert Angus Smith. It ftimlshes more compleio 
details of a process devised by Mr. Smith, thun was given in the Anniial of 
Saeatific DiscoiKty for 1850, pp. 2C2, 263. 

After describing the opinions concerning matter In the nJr. and the nttcmpia 
made to estimate the amount, the lecturer described a method of obtaining 
the relative quantity by means of mineral chameleon, permanganate of pot- 
ash or soda. This mineral had been proposed by Forchammcr, as a mode of 
estlmatinj; the organic matter in water, but It was capable of estimating 
qnantities much more minute. At first, the air was passed through the so- 
lotion of chameleon, but this was not found to cause complete action. It 
was necessary that the air should remain for some time In contact with the 
solution to bo decomposed. It was then ascertained tliat the relative amount 
of organic and other oxidlzablo matter in air could be found by a simple 
metrical experiment in a few minutes. In working out this jdea, it has been 
found that a veKsel of the capacity of SO to 100 cubic Inches b the most 
convenient. This Is equal to, or rather less than, a quart and nhnlf. The solu- 
tion used must be extremely weak; 000 grains of It are requlreil to decom- 
pose 5 grains of a standard solution of oxalic acid. The standaid solution 
of oxalic acid is so made that 1000 grains neutralize 1 grain of carbonate of 
Eoda. A thousand )^ins contain therefore I'lSl grains of crystallized oxalic 
ftcld. To prepare the solution a manganato was formed by heating nltrata and 
carbonate of soda and manganese, assisted by a Utile chlorate of potosh. There 
was the most minute trace of nitrate I'cmaining in the solution. A sotutlou 
of this mnnganatc was made In pure water, and carbonic acid passed tliiongh 
until a reddish purple shade was obtained. It was then tested by oxalic add, 
adding three or four drops of pure sulphuric acid. Pure water was added, lo 
dltulo It. The solution is apt to change, even when it is hermetically sealed 
In a glass lube. It is found readily to change when exposed lo air Tho 
Btrcnglh is extremely small. A few grains of tho ordinary solutions of 
manganese used will make some thousand grains of tho solution here cm- 
ployed. Tho reason of this lies in the extremely small amounts of organic 
matter found In even the worst a!r. The vessel nscd is simplv a bottle, with 
% perforated stopper, through which pass two tabes. To one of these a stop- 
cock Is attached, to the other a clasp or stop-cock. Tho standard size pro- 
posed is 100 cubic inches; and to this all tho experiments have hcon reduced; 
tho vessels actually used contain between 80 and 100 cubic inches of air. 
The stop-cock is of glass, or of hard caontchouc, which is belter. \V lien tho 
iHitlle is to be filled with the air to be tested, the stopper Is to bo removed, 
and the pipe of an exhausting pump is inserted, reaching to tho boltom of 
the bottle. Tho pump is made like a cylindrical bellows of about 8 inches 
long when stretched out, and 4 in diameter, and is compressible Into llio 
thickness of about 2 Inches. The sides arc made of thin Mackintosh cloth. 
By the use of the pump the air of the vessel Is removed, and the external air 
of course enters. A few strokes of the pump arc sufnclont, 1. 1., from six to 
ten. The test-liquid is poured Into a graduated tube or burette, containing 
somewhat more than will bo required. A portion Is then poured Into the 
tube which passes through the stopper, and tho stop-cock is opened to allow 
it to pass. Small qnantities are used. When it lias entered the bottle, tho 
liquid is made to spread over the sides, and time given It to be exposed lo 
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the action or Cho airi it ia foand (hat [n five or six niinulc9 a decided epoch 
Is attained (ram which to dole the comparutlvo action. In order to see the 
color, the liquid inust tHs allowed to trieklo down the sides of the vesecl, ond 
collect itself at one point of the circumference at either end of Che cyiindrl- 
cal part of the bottle. This part must lie raised tip to the level of ihc cj-e, so 
that the longest axia may be presented to the sialic, and thereby the deepest 
ehada of color. It requires some time to accustom one's self to the sight of 
eucb a small amount of color; but when it is once well observed, it will be 
found to be a method which will admit of the greatest precision. The first 
few drops which are poured in will probably be decolorized at once; a few 
drops more muaC then be added; If they l>ccome decolorized a few more must 
be used, and so on, until (here is a perceptible amount of color remaining. 
When this oeeura the experiment fs concluded. Tlie amount of the reagent 
used is then read off IVom the (rraduaCed measure. If the liqald bo of proper 
strength, and the bottle the required size, the number of grains gives (he 
comparative quantity at once. Sometimes the amoant of organic matter la 
so small that there Is no appieelable action, or even the smallo^t amount of 
solution by one vessel of air. In this case it la noceasary to fill the bottle 
several limes. Some of the principal results obtained by thia method were 
as follow: 

Bdative Qaaittilies of Organic and other Oxidizable Matter in Ike Air of 

UancheilerdTengt of 131 experiments) 52-9 

" All SulDtl, E. wlud |3T experimeots) 524 

'• W. wind, lea emoky (33 experiments) *9 1 

'■ " £. wind, above TO°FBlir. (IS experimeutB).... C8-1 

" " " below, " (21experinwDts).... 180 

" Inahonse keptntbercloH B07 

In I plgstye aaeovered lOS'T 

Tbames *t City, no odor perceived aHer the winnest weather of 1858.. 58-4 

Thimei It Lambeth 43 2 

" WiteriooBridge 4&a 

London in warm wMtherieexperimente) aS-2 

■' after sthunderetorm ; 

In the fields 5. of UiDcbester 

" H. of Ulghgate, wind from London 

Fields during warm weather in N.Ilolf 

Moist llelds near Milan 

Open sea, cilm (German Ocean, e) miles from Yannontb) S3 

Hospice of SI. Hemard,ln» fc^; 

N. i-BncBsliira obon 

Forest of Chamouni 

lAlie Lnoenie 

The first experiments undertaken were In Manchester, and the average 
amount obtained was in the city about SO, gradually dlmlnlshin;; in moving 
towards the country, until ii was found in the fields at 13 ; on passing a sewer 
stream about a mile iVom the outskirts, the amount rose to 83, The atmos- 
phere on the Thames was not measured whilst at ite worst, but Immediately 
afterwards; when, however. It had ceased to affect the senses of most persons 
at least, the amount was very high, viz., ra. Moisture itself does not pro- 
duce any action on the test; one of the lowest numbers obtained was on the 
German Ocean, about (50 miles from land; the day was calm and clear. 
The influence of heii;lit was very decided; in the higher grounds of Lanca- 
shire, Tvear Preston, the numbers being from S to 4. What is abtmdanilj' 
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estsWished nnd made oleor lo theejelB, that the air of our large Cities ti Buf. 
ficitnlly impure lo account for much of Its unhcaltlilnees, and rhe air of our 
hills and eeas and lakes sufflclently pure lo account for its salubrity. 

ARTIFICIAL PRODUCTION OF TARTARIC ACID. 

H. Peloaze recently informed tbe Fi'snch Academy (hat he had, In con- 
neclion with Baton Licbii;, by iho action of nltrie acid on glims, etc., and 
flic EityiHrs nnaloi^us to the Ensnr of milk, etc., succeeded hi couvertiuK 
these substances into tartaric acid, utilto Identical with the tartaric acid of 
nature. This traus formation cannot be dosbted, tar It has been conftrmed 
by a multitude of chemical and optical experiroonts; and with the aid of 
the artiflcjal acid, Liebit; haa prepared tartrates of soda and potash, and 
even tartar emetic. The announcement of this ureat discovery was received 
with great enthusiasm. It has lofii; been souj^ht for by chemists, who 
have, however, generally esperimcuted on grape and cane suear, instead 
of sugar of milk, gums, etc. 

HELATION BETWEEN FERMENTATION AND CRrSTALUZATlON. 

In iSa Mr. Schroeder, In connection with Mr, Du?ch, puUished a paper 
on fermentation and pntrefaclion, and showed that putrescent and ferment- 
able substances could be indefinitely prcEerved, if, instead of leaving such 
matter in common ah-, Ihcy were placed In vases filled with air that had 
been filtered throuj;]! cotton. Flesh, soup, and all kinds of alLmentaTy sub- 
stances can thua be preserved. If the precaution has been taken previously 
lo boll them in water. 

Hr. Schroeder shows that what he has established concemlnii; fermenta- 
tion and putielbction, la also true of ctrstalllzatlon. It is well known tliat 
a saturated solution of snlphale of soda remains liquid as long as it is In 
vacua, but solidifies on access of all. Mr. Schroeder establishes the fact Ibat 
crystallisation does not take place If the air is ma<le lo pass through a tube 
filled with cotton. 

Hr. S. e^tplaiued Iho results of bis experiments in IS-^. by supposing; that 
the alrfiheted through cotton Is deprived of thospoies of ciyptogamic Infu- 
soria, which are the cause of putieseiice und termentation. If the experi- 
ment on the sulphate of soda tends to establish a relation between fennenta- 
lion and crystallisation, it serves to prove also that tbese phenomena can 
take place without the proaenec of those cryptogamia or infusorial germs, 
suspended in unflitered air. This quesdon, which appeared to us finished 
by the earlier researcbefl of Mr. Schroeder, cornea np anew. — Cor. StBitxan't 
Journal. 

ON THE COMPOSITION OF VEGETABLE CELLS. 

M. Frcmy has been engaged hi some resenrehcs on this subject, the results 
of which ho has prcsenled to the French Academy. The nature of the 
liquids which are found In the vegetable cell have been several times accu- 
rately determined, bnt our knowledge of the insoluble portion, or cell walls. 
Is very Imperfect. We know that solid matter Is deposited on the interior 
of the cellular membrane, and Increases Its thickness ; soveml rdiiicents show 
that ihe chemical composition of ihcee layers is often ternary and often 
iiili'ogcnou?, but the Insolubility of these bodies In neutral liquids renders 
their sepiu«tlon at tbe present time impossible, and pieventi their composl- 
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Hon hcinz properly eetnblished. The eKsmination of the vepctuWe cellnlnr 
membranes posaesses, however, very preat interest botli lo the iIjohiIbi and 
the vc,;etikl>1c phyeiolot^isl. We see, in fbct, these membritnes under^ni, tlur- 
ing v^^etalion, Mime rctnurkablo tnoil locations ; in ccrta[ii rasca their thick- 
ness Increases rapidly, while In other coses it ditniiili^hes in ns nolublc a 
mnnner. The tatter plienoracna Is prcsEiilod during ilio ripening of almost 
all fralts. The cell walls of greon Trait are at first very thlek, and formed 
of several coneenlric membranes; at the period of matiiratlnn, however, 
tbcse walls become rapidly thin, as indirated by the changes whlcb inko 
place in the hardness and transparency of the fruit. It can also be tiiior- 
ously deternilnod by analj-sis. The following are the results of the exam- 
ination of the solid pericarp of two species of pears, taken at diifercnc 
periods of their developtnent and ni 



Similar analyses to the preceding were made npon frails, inch as apples, 
which ripen aller they are detached from the tree, and which do not alter in 
size during matnratlon. From these experiments it results that the cell 
walls In these fraits undergo a notable dimiinition of weight during the 
period of maturation; It therefore became Interesting lo know vrbat were 
the membranes in the cell walla which were thus alsorbed at « ceriain pe- 
riod of the growth. M, Frcmy, seTeral years back, showed that vegetable 
tissue contains an insoluble lubstance, which he named pttlox, constantly 
accompanying the cellulose, and Chat under very slijjht influences this body 
becomes soluble, ajjd is converted InlopeclirK. This modification explained 
the origin of a gummy substance which appears In Che julco of fruit which 
has ripened or has been decocted; and It appeared probable that the interior 
membranes of the cell, which become altered, are composed of pectose, 
whilst the enterior membrane is fonned Of cellulose, which is a very stable 
body. The solvent for cellulose, cuprate of ammonia, discovered by M. 
Schweitzer, and snceeasfully employed by M. Pellgot In determining the 
composition of the skin of silkworms, afforded the means for ascertaining 
the chemical naturo of the walls of vegetable cells. The ammonlacal eola- 
tion of copper may be prepared by the direct action of solution of ammonia 
and atmospheric air on molallic copper, or by dissolving hydrolcd oxide of 
copper in caustic ammonia. The solution prepared in either of the alHivo 
ways is a perfect and immediate solvent for cellulose. To determine with 
this reasent the composition of eho vegelablo cells, thin slices of fruits or 
roots are cut up and left lo digest for some hours in the solution. The cells 
assume a green color, swell out, and appear lo dlsaggTegate. After the 
action of the reiisent. the tissue, examined under the microscope, had pre- 
I, buc the outline of the cclla was less dli^tmct. Tu 
was taken to employ tissues which contained no 
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trace of Ftnrch, in order lo nvoM nny secondary reaction. On exnminlojf 
l!io ainoLiiuco-iupriu Eolulion wliith had ri'iiclcd on tlie irlls, it was found to 
L-untoiii tliQ trocea or nilro<;cnou9 bodies, an<l all tlic cellulose wliicli fonnod 
Uic primary moinbrano of the cells und flbrous tissue. Tlio proportion of 
cellulose «hluli has been dissolved may be readily deCermiDed by saturating 
the liquor with a weak acid, and washing}; the precipitate with a dilute solu- 
tion of potash. Tlie green insoluble matter, which bos preserved exactly 
the form of the original cells, consists of the pecllo substance modlfled bj- 
the action of (he rca^iit. Analysis proves that it is fonued of peccatc of 
copper; it Is decolorized by (he action of acids, and loaves a residue of pectic ' 
acid which may be entirely dissolved by the alkalies, only Imponderable 
triiccs of mineral mutter lemoining in the liquid. Thus, then, the new re- 
agent dissolves the cellulose and the nitroifenous bodies, and it transforms 
the pectose Into pectato of copper, without, however, at all uifcctin); the 
sliapc or form which it hod In the ceil; tlie acids decompose the pertaleof 
i.'opper, leaving (he pectic acid insoluble. Potash dissolves the pectic add, 
precipitating the traces of lime salts. These facts leave no doubt of the 
important part which the pectic eomponnds play in vegetable organiialion. 
In certain cells these bodies are more abundant than the cellulose Itself; 
they incrust the cjjIIb, and augment the thickness of their walls. 

This new rulgent does not attack all cellular membranes. Thus, the pith 
of certain trees, and the spongy tissuea of champignons, resist its action. It 
may therefore be Inferred, seeing that this body instantly dissolves the cellu- 
lose of roots and fi'ults, but exerts no action upon the cells which form the 
. pith of tnxn, that several species of cellulose may exist, differiug in their 
chemical properties. 

In the course of his experiments, M. Fremy obtained fVom the cells of 
flruits a new and inierestInK body, which he terms cgUuIi'c add. It is readily 
obtained by submitting the pulp of fmits or roots, (iota which ali soluble 
matter has been removed V washing, to the action of lime. Cellulate of 
lime is produced, which remidns dissolved in the water, and is precipitated 
by alcohol. This salt, decomposed by oxalic acid, gives the pure celluiic 
ncld. This Irody is soluble in water. Its acidity II comparable to that of 
malic acid. It forms solnble compotmds with all the bases, and reduces 
with great facility the salts of gold and silver. This odd is not derived (h)m 
cellulose or IVom pectine, bccanse these bodies, properly purilied, do not 
yield it. M. Fremy is still engaged in the investigation of this body. It ap- 
pears, however, to be of some importance, in a practical point of view. In 
one process, for preparing sugar IVom beetroot, the pulp is submitted to the 
action of lime before being pressed. The vegetable membrane is tlms moil- 
lled, It loses Its elasticity, and is more easily expressed, the pectic compound 
being chan^d into pectato of lime. A juice is then obtained, which is very 
easily worked, but It retains an alkaline reliction, which carbonic add does 
not remove, and retains in solution a notalile proportion of lime salt, which 
prevents the crystallizing of the sugar, and gives it a disagreeable odor. 
This body proves to be cellulate of lime. From the foregoing experiment', 
M. Fremy concludes that the cell walls of frnlts or roots are formed of differ- 
ent membranes, which micro.'icopic olwervntion cannot distinguish, the ex- 
ternal membranes ttelng formed cs«cntlally of cellulose, and the internal of 
poetic substances. Tills Uiitor substance is associated in the cell to a new 
principle, which, under severjl influences, produces on energetic add, which 
he terms celluiic acid. 
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coxsnTCnoN of fecits. 

Fresenina (In LicMe'i Jmolen) fftm Ibe fbllowing ubie of tb« proputimi 
Of malic ocul (i.)i »asar (ii.j, and ptdin or gum (ill<) coMalned in the com- 
mon domestlu fnilcs : 



liefne CiHodn, 01 

E»BijlwrriM, 148 

BlackLerrto, llfl 

Slnwbcrrlei, 1-31 

WhortlebnrlM, ISl 

Cnminu 2-H 

Vnaur, B9 

GooKbcrrltB, 1« 

Pe«« (H)i 

Apples, 076 

Soor Cbertieg. 1-SS 

Sneet Cborrki, 083 

MulberriB, 186 



CELLrLOSG AKD LIGNEOUS FIBRE. 

Id the French Academy, daring tbe paat 'year, an intereGting dbcnsaioa 
has been going on, coiicernm<,' Iho probability of only one, or of eeTeral, 
hinds of cellulose, and which we Qnd reported In M. Uickle'a correspondence 
wllh SiTIi'nian'i Journal, So. SI. Fayen was an advocate of the first opin- 
ion, Fremy of the second. Joilging from the action prodnced upon ligneous 
tlssnes by Schweiticr'a rciij£cnt (ammonlacal oxide of copper), Fremy ad- 
mits, at least, two species of cellulose; for he has seen paper, and textile 
flbrea in general, dissolve In ammoniacal oxide of copper, while elder pith, 
and litfoeoos fibres In ^neral, resist its action. 

To Mr. Payen this difference seemed only an apparent one; he believed 
that In this litltcr case the cellulose is incrustcd with gum and foruliirn mat- 
ters, which hinder the solubility; also the pith of the elder, which is insolu- 
ble in Schwoitier's rca;;enl, becomes soluble in it when It has been previously 
treated with a weak acid, such as dilute chlorohydric acid. JUr. Fremy sup- 
posed that the cblorohydiic acid does notact as a solvent of foreign mattcnt, 
but that it converts one variety of rellnlose Into the other variety, in the 
same way, for Instance, as an acid converts cane sugar Into glucose. 

We need not speak of the dlSbtenc phases of this discussion, for It Is not 
yet settled. Acconling to Rumy, we must admit at least two kinds of cel- 
lulose, offering the same perccnlai^ composition, but differing from each 
otiier in tbclr chemical properties, and capable of being brought Into the 
same state by the most diverse rca;;ents, such as mineral acids, organic 
acids, potassa, ammonia, etc, lu order to prove that the differences in tho 
properties of cellulose are due to the state of tbe organic substance Itself, 
and not to the presence of mineral sulhilanccs, Fremy has had recourse to 
the action of heat. In exiiosing ves-'etnMe pith, which is insoluble in the 
cupreous rea;jcnl, to the ailion of a tcmponiture not exceeding 30^, and 
mahitalnins It at that point for several hours, he has seen that substanco 
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become solnblo In the nbove nStrent. Ho nrrivod nt an nnolojrouB result by 
kcoplns Iho coliular tlasno of pilh for twenty-four liouvs in bollinf; water. 

FnrlhormOTC, ho has rcmnrkcil that this change tikea place Only in tha OT' 
l^iiic Bubscancc of the tissue; for the proportion of mineral matter remained 
the same in both coses, and the (Issue which had become soluble In the 
cupreous rcii[,'cnt left, after ils calcination, a mineral network, rcproducinB 
exactly the form of the vegetable cellules, which same thing happens to tia- 
Bocs not modlAed by cither dry or hnmid heat. 

In order (o distini^uish between these two kinds of cellulose, Fremy calls 
pnnHMllutose that nliich do«a not dissolve immediately in the coprcons re- 
agent. Horeservestho name cellulose for that which dissolves directly with- 
out previous treatment. Cellulose is found in cotton, fibres of luirk, cellular 
tissue or fhtits or of roots. Para-ccllnlose constitutes principally the pllU of 
tTMi, li|{neous fibre, tlio cellnlar tissue of the epidermis, etc. 

This id not Fityen's opinion. Theexperimencof Fremy, quoted above, does 
not appear to liim lo prove that the pith of the elder is of an isomeric com- 
position with the cellulose of textile fibres; for. In Paycn's view, ll is not 
only the fact that fbrctgn eubstancos, in the form of incrustations, oppose 
the solution of the cellulose In Schweitzer's reilgcnts, but infinitely minute 
hubbies of air, which are condensed there, have the same effect, to a certain 
point. In forming a proieetlrc envclopo. According to him, tho piih of the 
.£schynomcne, insoluble In Schweitzer's ren^nt, becomes soluble in It by 
keeping it In a vacuum in the cold under an exhouated receiver, and after- 
wards plunging It under wale^ tho liquid is then placed in a refVigeruting 
minture. After congeatioft, tho pith bos become to a great extent soluble; 
there remains a residue of forty-diree per cent., containing fifteen per cent. 
of mineral substances. These mineral substances, according to Fayen, pre- 
vent tho comploto solution of the cellulose. Tho same is the case with cor- 
tical fibres before their purification ; so, also, hemp just obtained fhim the 
flax.phint, resisted solntion for mora than six hours, and the portions not 
dissolved preserved their filirous form. 

Incrualmg Matter— J>ead Cation. — KM these questions have recalled atten- 
tion lo an old paper by MItscherileh, on the composition of vegetable cel- 
lules, cellules essentially formed of cellulose, and of a substance analogous 
to cork, a sullerlc material, capable of yielding suberic acid, and also suc- 
cinic and nitric adds. The most delicate vegetable fibres ore covered over 
with this slender coating of suberic matter; it is on this account that fresh 
cotton Is with difficulty moistened with water, while it is at once decom- 
posed If this coaling of suberic matter Is removed by the action of chlorine, 

Snch at least is the oplnkm of Hltseherlich. It seems, however, that an 
immersion In chlorine Is not always sufllcient to render this variety of cotton 
capable of receiving color, — the variety perfectly weil known among dyers, 
who have named It " dead cotton." It wa^rst described by Daniel Koech- 
lin, of Mulhouse, and has since been carefully studied hj Walter Crum, of 
Glasgow, whoso results are published in the third volume of the Frocadinip 
of Ike Philosophiecd Society of Qtatgoio. 

In tho opinion of Mr. Walter Cram, Iho dyeing of cotton depends upon a 
purely mechanical action. Chemistry Is completely foreign to the sniuect of 
lixing dyes upon siulTs. Dead cotton Is (he proof of iIiIb; the fibres of Ibis 
v.iricty of cotton are flnltened, while cotton which admits of licing dyed is 
composed of cylindrical fibres; Iho coloring matter, hence, can penetrate 
within these, and fix itself there. 

21" 
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Thti <■, »i l> scon, an opinion dlametricttllj' opposite to that of Ran«o, 
who b) SO btron;; an aili oualc of tbo tlicmkul tlicor}' lliut he coiitiidura lul- 
orcii coHons iis collonad'S. In this view, a faint clinmois liiil, produced by, 
o\ldc of iron, is railed liy him per-i'Ottonale of iron; anotLei', bi-collonam; 
•nolher Htlll, basic Mittonaic of Iron. 

Mr. Waltec Cniin dei'lnrca that the substanea of dead cotton has been 
CDliccly bleached bcforu bceoinin<; flatlencd; it contains, therefore, he says, 
neither failr matter, nor any impurity capable of blnderlniij; the flxin;; of 
tho coloring matter- 
But let lu rcinm lo tho nnbcilc matter, whose presence MiiBcherllch rccog- 
DizcU on leaves and about tho exterior of plants. It is over thirty years sineo 
Puycn showed that the epidermis of plants is covered over with a very thin 
envelope, containint; a fatty matter, some nltro;^'n and silica. Ad. Brong- 
niart has Isolated this pctllclc, on which Uilschcrllch experimented, by sub- 
miltlnE leni-es to a prolong maceralion, and has deseribcd it under tho 
name of cuticle; and Fremy, who lia» also just examined It, has reco^ized 
In It all tho eharacteristica of a fatty substance which ho calls cntino- In 
fact, in contact with boiling potassn, the cutine saponifles, and the acid which 
is pnxlneed presents, tbo characters of a fntly acid. This experiment has 
been repeated with success on the cpidormic membranes of leaves, flowers, 
■nd fralts. 

It is easy to develop, ad libituya, this epidermic membrane- It is sufficient, 
in fai^t, to experiment on superliciol sections of living tissues of leaves, 
braaciiGs, tuberaceoua roots, and subterranean stems; at the end of several 
days the denuded tissues afford characteristic reactions of epidermic mem- 

Traa^ormaUon qf Wood]/ Fibre into Sugar. — On the occasion of tho abovu 
discussion, tclouze annouuced the important results which follow. Cel- 
luk>se, pivcipitated fVom its solntioa in the ommonbtcal oxide of copper by 
a feeble acid, la soluble In dilute ehlorohydrlc acid- Oixlinary celluloso is 
soluble in concentrated chlorohydric acid ; water forma with this solutioa ft 
precipitate of dazzling whiteness; at the end of two days the precipitate 
ceases to form, and all the cellulose has been transformed into sugar afibrd- 
iun the characteristics of glucose- Tho transformation of celluioso into glu- 
cose can be GiTcclcd by a prolonged ebulUtion in water containing a small 
quantity of sulphuric or cbloiohydric acid (some hundtedihs) ; paper, old 
linen, sawdust, and any cellulose, more or less pure, can be thus turned into 
tDgar at the end of several hours' boiling- Fclonze thinks that this rcoctiou 
will become tho basis of a nciv branch of Industry — one which has often 
been attempted since Braconnot snccooded, in ISIO, in transl^rrinjf lignina 
into glucosoi ho thinlu that the transformation would be rendered much 
mora active by opcratin); in a close vessel at an elevated temperaturc- 
Lastly, Pelouze announces that* by treating tho cellulose with caustic po- 
tassn in Aialon at a temperature between IW and 190^ C, end dissolving the 
product in water, a sul>stance can be separated IVom it by acids which has 
the composition of cellulose, bnt ditTera from it in that it is soluble in the 
eold In alkalies; it changes into sugar in tbo presence of cblorohydric acid. 
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of copper acts as a solvent onlj (Vom the cxcese of oxide of copper prewnt. 
Mr. Sell lo98hei},'cr finds that tlic solvom power fncreiisca with llic proportion 
of copper, uad that tbe hydrate of copper dissolved iii ammoDlu acts better 
than the sulphate. The cupro-ummoniaeai liquid dues not dissolve t;uin, 
dextrine, starch, while it docs dissolve filtering paper. Tlie suits, and espe- 
cially the ulliitliDO salts, precipitate this Eolution of ccilolose, nnd sulphuCe of 
copper has the some effect. The precipitate shows no trace of on;niiizuiion 
or ccysiallizotioD ; and it does not appear to differ ia percentage composition 
trma that of cellulose. Those same aJtisliac salts do not preeipitate the solu- 
tion of silk, nnd the fact may be mode the basis of a process for seporatine; 
silk from cotton. The solution of cellulose is precipitated ab^o by alcohol, a 
conconlmted solution of honey, t^m Araiile, pr dextiino. The ciipro-amnio- 
njocol liquid has no action on pjTO.-cilHne or collodion. Iiiulinc, chitine, 
conchyoline, are insoluble in It. Ur. Schlossberger has found (hat tlie am- 
moniacal hydrate of nickel, NiO IliN, acts like the salt of copper. The 
eolution of silk is, however, a fine 1>lno in the latter, and a yellowish brown in 
the former. — Correspoadence of SiJliman's Journal. 

Tlie ammoniacal solution of oxi(Je of copper and ligneous fibre, cotton, 
etc., is now coming Into use as a substitute for collodion in photoRraphy. 
Host of the bosie salts of copper, and its hydrated oxide, nive blue solutions 
with ammonia, all possessing the ramarkable property of dissolving the 
cellular tissue, the basic carbonate of copper in a higher degree than the rest. 
To prepare it, a solution of blue vitriol Is predpitaiodwith railHinBtenf soda, 
the preeipilale transferred to a filter, on which it is washed and then dried In 
the water-bath, coarsely powdered and shaken In a well-stoppered flask, with 
aq. ammonia of spec, gravity -^ 0945, which is found to be the best strength 
for this purpose, the resulting solution being a better solvent than that of 
any other salt of copper. The portion of ilils iiqoid which acts as the dls- 
Eolvin); medium for the ligneous membrane is nndonbtedly the ammoniated 
oxide of copper, not the nncombined alkali or add. This Is proved by the 
very process used by the discoverer of this Interesting phenomenon, Peligot, 
who employed the spirits of ammonia, agitated and dlKEatcd with copper 
turnings. A small proportion of sal ammoniac hastens the solution of the 
metallic copper, which l.ittcr may be advantageously replaced by precipitated 
copper. According to Peligot, these ttmraoniacal solutions take up a quantity 
of cellulose equal to that of the copper held in solution. — Schweizes, 
&Atue£ier ZaUchr. far PhanBode. 

ON THE AMMONIACAL SOLUTION OF PROTOXIDE OP NICKEL, AS 
A MEANS OF DISTDJUUISHING SILK AND COTTON. — BY PEOF. 
SCHLOSSBERCEE. 

Tlie violct'blue solution of freshly precipitated hydrate of protoxide of 
nickel, exerts an extremely remarkable action upon silk. If silk threads be 
brought in contact with a drop of this solution under the microscope, poco- 
liar vermicular movements ava observed in it, and at the same time they 
swell up consideraLily, and acquire a yellow color. Soon afterwards the out- 
lines become pale, in port (with raw sill;) accompanied by considerable infla- 
tions or luplures of the external envelops of the flbres, and finally complete 
solution take place. If silk be thoroughly kneailed up in a test-gloss by 
means of a glass rod with the blue solulion of nickel, it soon becomes of a 
brownish-yellow color, resemblinft that of hydrated oxide of Iron; it then 
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bcconieB slippery and i^lalinoas, and at lost furnishes a brownisli-fcllow 

If Ihc silk fibres bo washed with water in tlic first stajre of their alteration 
by tlie author's new najcnt, all further notion ecnsoe; in later stnces of 
chan;?;, they nro also fixed by washiajf. The same IhitiK is offcctcci by a 
drop or weali acid, by the addition of which the fibre bIeo loses somewhat in 
volume, and becomes colorless. 

Solutions of alknline ealtB do not piccipitate the sohition of silk, nor do 
solutions of sui^ar and icum. It Is remarkable that a solution of CI NH4 re- 
stores the otigioal Tiolct-biue color to a brownish-yellow solution of silk in 
NIO NII3, without separating anything. The solution of silk and nickel la 
abimdanily precipitated by acida, and this precipitate (in colorless flakes of 
the aspect of hydrate of alumina) Is permanent, when the acids aie not too 
stfonff. Tlio fluid exhibits a (greenish color. 

Cellulose (cotton) is not at all altered, even by Immersion for serral days 
in the solulion of NiO NHa; after lying in it for throe days, the fibres of 
cotton still presented their original form under the microscope, and there was 
no Irnce cither of sneliintror coloration.' Potato-sl&rch also did not swell up 
In it; inuline was gradually dissolved. 

Xo nnaiofrous action has vol boon produced upon silk by means of solu- 
tions of CoO, ZnO, and AljOj in NHg. In die coioralion, snelllnf;, and 
solution of silk by NiO, it is essentially a matter of indifTcrcnce whether the 
silk etnplojed bo raw silk, or silk deprived of Its dressing by boiling.— 
Chemicul Oiatllc, So. .181, p. 372. 

REPORT ON VEGETABLE FARCIIUENT. 

The following report on the so-called "vesetable parchment,"* has been 
published by Prof. Hoffmann, of the Government School of Mines, London. 
Vegoiable parchment, in appearance, greatly resembles animal parchment; 
the same peculiar tint, the same degree of iranelueency, the same iniusltion 
from the fibrous to the hornlike condition. Vegetable, like animal parch- 
ment, possesses a high degree of cohesion, bearing frequently repeated bend- 
ing and leheuiUng, without showing any tendency to break in the folds; like 
the latter. It Is highly hygroscopic, acquiring by the absorption of moisture 
increased flexibility and toughness. Iinmorse<l in water, vei^liible parch- 
ment exhibits nil the characters of animal membrane, becoming soft and 
slippery by the action of walor, without, however, losing In any way Itg 
strength. Water does not percolate through vegetable parchment, although 
it slowly traversea this substance like animal membrane by endosmotic 

In converting uosined paper into vegetable parthmciit or parchment paper 
by the process recommeadod by Hr. Gainc, viz,, immersion for a few seconds 
Into oil of vitriol, diluteil with half its volume of water, I was stiuck by the 
ohscrvflllon, how narrow are the limits of dilution, between which the ex.- 
poriment is attended with sncces);. By using an arid containing a trifle more 
of water than the proportion indicated, the resnltins parchment is excced- 
Ingly Imnerftct; whilst too concentrated nn add either dissolves or ehaiB the 
paper. Time, also, and tempemtiire are very Imporlnnt elements in the suc- 
cessful execution of the process. If the acid bath be only slightly warmer 

• See JuitKoin/S^fKyitZt/Korov, 186a, pp 824-320. 
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tlan the common tcmpcrntnre, C/P F, (I55° C.) — such ns mny happen when 
tlie mixture of ntid and watar bait not been ailowed sufflcientiv lo cool — (lis 
cfTuec is very eoneidcmbly modilieit. Nor do tlic relatione ukuhII]' oliserve^l 
between time, temperature, and concentration, appear to obtain with refer- 
ence to thia process; for an acid of inferior Etrength, when heated above the 
commoti teraperntare, or uJlowed to act for a loni,'er lirao, entirely ftiils to 
produce the desired reeulc Altogether the transformation of onllnury paper 
into vegetable parchment is an operation of coneiderabie delicacy, requiring; 
a ip-eat deal of practice; in fad. It was not until repeated fuilures had pointed 
out to me the several conditions involved In this rciiclioti, lliat [ succeeded in 
produdn>; the substance in question. 

Mr. Barlow, in the disconrse on woody fibre, records some experiment? es- 
tablishing that unsized paper, by Its conversion into vot^tablu parchment, 
receives no appreciable Increase of weight. These experiments rendered it 
very probable that tbe action of sulphuric acid in this case is cssentinlly 
molecular, and that the chemical composition of the sabstancc of the paper, 
by its conversion Into parchment. Is not altered. It remained to establish tliis 
point experimentally. For tliia pnrjKiEte several of the specimens of com- 
mercial vegetable parchment, wllliout any further purification, wera submit- 
ted to analysis. Tbe result showed that — with the excc|ition of about 9 
per cent, of mineral matter, a qnantity, not much exceeding the amount 
wiiich is present in the better varieties of ordinary paper — llie snlistance of 
vegetable parchment Is Identical In composition with cellulose or woody 
fibre. The analytical experiment demonstrates — as might have been ex' 
pected — that the extraordinary change which the properties of paper undergo 
during its transformation, depends solely and exclusively upon a molecular 
rearrangement of the constituents, and not upon any alteration in tiie com- 
position of the paper. In ibii respect tbe action which sniphnric acid cxcrta 
upon woody fibre may be compared to the transformation of woody fibre, 
under the protracted lafiuence of (bo same agent, into dextrin, a substance 
nltogetlier dilferent fVom Ubi'c, but still identical with it in composition. 
Vegetable parchment mar, in fact, be looked upon as the connecting link 
between cellulose on the one hand, and dextrin on the other. 

Thus It Is obvious that tlio transformation, under the influence of salpbnric 
ncid, of paper into vegetable parchment, is altogether dlSerent from the 
changes which vegctabie fibre snfTers by the action of nitric acid ; the celin- 
loso receiving, durinf; Ita transition into pyroxylin and gun-cotton, the ele- 
ments of hyponitric acid In exchange for hydrogen, whereby its weight is 
raised, in some cases by forty, in others by as much as sixty per cent. As 
the nitro-compounds thns produced difl'er so essentially in CDm])os)tion fi'Om 
the origiiwl cellulose, we are not surprised to flud them also endowed with 
properties altogether dlfi'erent, such as Increased combustibility, change of 
electrical condition, altered deportment with solvents, etc. ; whilst vegetable 
pnrchment, being Iho result of a molecular transposition only, In which the 
paper has lost nothing and gained nothing, retains all the leading characters 
of vegetable fibre, exhibiting only certain modifications which cont^ addi- 
tional value upon [he oiij-inal substance. 

The natare of tlie reaction which gives rise to the formation of vegetable 
parchment having been sutlslhctorliy established, it became a matter of im- 
portance to ascertain whetUer the processes used for tlie mechanical removal 
of sulphuric acid from the paper had been sufficient to produce llic desired 
effect. It l« obvious that tbe valuable propertlea acquired by paper, by lis 
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ponTersion into vegc'ablc parchment, can bo pcrmanonily eecoped only l>y 
the entfrt! absence ur perTect neutralization ol' the upMit whith produi-ed 
them. The preeenee or even traces of free sulphuric acid in the paper would 
rapidly loosen its texture, the paper would gruduutly fall to pieces, and one 
of the most important applications which sng^'^st tliemeelvcs, viz., the use 
of vegetable parcjiment in the place of animal parchment for le^ docu- 
ments, would thus ot once be lost. 

Exitmianllon of the ve|;etable parchment Ibr the five snlphuric acid, was 
therefore one of the principal points to whicli I bad to direct my attention. 
From the dcKcription of the process ndoplcd in preparing (he new malerial, 
vii., lonR-continueii mochiiniciil washin;; with cold wutcr, immersion in » 
dilute Bolotion of caustic ammonia, and, lastly, renewed wushlnt; wilh water, 
the al>sencc In it of free sulphuiic acid may bo at once inferred on scientiflc 
founds. For, Euppo^ng that (he first process of washinij: had left any trea 
sulphuric ai^d In the paper, tills acid, after immersion of the paper In cnuetic 
ammonia, fbr which it has ao strong an a( traction, could have remained only 
in the fonn of sniphale of ammonia, a salt of perfectly jiealral composition, 
In which the aeld character of Bulphnrtc acid is entirely lost. Now, snlphaie 
of ammonia is a most stalilo compound, which begins to decompose only at 
about 330" F. (080' C), a temperature at which paper is completely destroyed; 
BTul even (hen, no free suiphuric acid is to be found amon/Tst the products of 
decomposition. But the paper Is washed a;;ain after treatment with ammo- 
nia, and, obviously, only traces of sulptiatc of ammonia can remain in it. 

The absence of free Gulphoric odd in the parchment paper was, moreover, 
es(abiishe<l by direct experiment. The most delicate test-papers, left: for 
hours in conlacl with moistened vcj^etable parchment, did not exhibit the 
slif;htest chanf^ of color. There is reason, therefore, to Iiclieve that vej^ta- 
ble parchment, prepared as it is by one of the most powcrfni agents of 
decomposition, carries within itself the perm of its own destruction. 



the strcngh of this material as compared with (hat of liic animal parchment, 
with which it is liiioly to enter into competition. The result of these led to 
the result that paper, by exposure to the action of sulphnric acid in the man- 
ner described, acquires about five times the strenjtth wlilch it previously poa- 
BCsxed, and chat for equal weights, ve^^lablc parchment possesses about 
thrco-fourlhs the strcnji;th of animal parctiment. It was found, moreover, 
tlmt bands of vegetable parchment taken from different sheets of the same 
hind of paper, exhibited a remarkable aniformity of strcn^h, whilst in ani- 
mal parchment — which, owing to its mode of mannfacturo, must always 
present considerahle inequality of thickness — extraordinary variations wete 
observed, even if (he bands were taken ^m the same skin. 

Vc|;e(able parchment, then, as for as strength goes, is not quite equal to 
animal parchment. On the other hand, the new article greatly surpasses 
real parchment in its resistance to the action of chemical agcntii, and espe- 
cially of water. As has been already stated, vci(ctab!e, like animal parch- 
ment, absorbs water, and bceomeH perfectly soft and pliable; but it may re- 
main in contact, and even may bo boiled with water for days, without t)clng 
afTccled In the slJshlest dcj^ree, retaining its strength, and regaining its origin 
nnl appearance on drying; on (ho other hand, it is well known how rapidly 
animal parchment is altered by boiling water, by the protracted action of 
wUicIi It is converted into gelatins. Even at the coinmon lemperatut«, onl- 
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mal parchment, In the presence of moisture, is very prone to polrcfnctiie 
decomposition I whilst parchment paper, In which cllrogen, this powerful dl3- 
turl>er or clieniical holanee, is absent, may be exposed to moisture without 
the slightest clinngo either In appearance or properties. It would, in fict, be 
difHcult to Unit a paper-like material endowed with plater power of resist- 
ance to the disintegrating Influences of water tiiau vet^table parchment. 

Tnklni: into consideration the chemical composition of the new material, 
its cohesive power, and its deportment with cliemical solvents, cspceiiilly 
water, botii at the common temperature, and at the temperature of iti boil- 
ing-point, it 19 obvious tliat this substance unites in itself, in a moat remaik- 
oblo mnnnci', the conditions of pormaaence and durability; and I have no 
hesitation in BCatin°; my belief (hat vegetable parchment, properly prepared, 
is capable of resisting (he tooth of time for many centuries, and ttwt under 
various circumstances it will even last longer than animal parchment. 

Ttio valunbio properties of vegetable parchment suggest a great variety of 
applications for the new material. 

Tbero la no doubt that parchment paper may be adopted, with perfect 
security, for all legal documents, policies of insurance, foreign billa of ex- 
change, bills of lading, scrip certificates, and other similar documents, as a 
substitute for the skins which are now generally used. On the other hand, 
its comparatively low price would appear to suggest Its application in a, 
variety of eases, in which, at present, paper is employed: for instance, for 
private ledgers of banhing-housca, or other lai:ge establishments, as well as 
for regLstries of wills, marriages, baptisms, and deatlis. Even for the mnnn- 
faeture of bank-notes it may be found U8el\il; indeed, fbr oil documcnia, the 
■preservation of wliich Is of importance. Many of the documents in question, 
in ordcrto protect them from Injarylncoscof fire, arc generally kept In safes, 
the majority of which are now encased with solid water — the water of crys- 
tal lizJttlon In alum, and other similar hydraied compounds. The interior of 
these sates, in case of exposure to heat, must, obviously, become tilted with 
steam of a high icmpcrature, and it cannot be doubted that documents writ- 
ten on vegetable parchment, owing to Ihe extroordlnary power with which 
this material resists the action of bolIInQ; water and of steam, will stand a 
much better tluinco of preservation under such circumstances, than those 
written on common paper or animal parchment. 

As another advantage of legotablo parchment os compared with animal 
parchment, the experience may be quoted, that vcsotabie textures are much 
less atlracllve to Insects Chan animal structures. Moreover, to increase ttio 
Kccnrity of vegetable parchment In this respect, the paper, before convcision, 
may be Incorporated with chemical agents, which, like salt of mei'cury, for 
instance, have been employed with snch advantage hi tlie manufacture of 
paper for public records. 

In considering the npplicabnity of vegetable parchment for legal docu- 
ments, another properly of this remarkable material, although perhiipi of 
minor importance, deserves nevertheless to bo noticed. This is the great dif- 
ficulty with which words an erased from its surface, and others are sulietl- 
tulcd In (heir places. Deeds written on parchment paper acquire thereby a 
certain degree of security against falsification. 

Its strength and resistance to water appear to recommend p-irchmcnt paper 
in on eminent dcRree for engineers' and ai-chitects' plans, and especially for 
their working plans, which nro often unavoidalily Fuhjeeted 1o rou.^h npngo 
and moisture. The thinner sheets of parclimeut paper, on accounl of their 
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transpnrenr]', present Ihc ndditionnl advantage of being uscflil 03 a most 
dur.itilo trai'in^ paper. 

In consequence of its strsn^h and rcsiatanco to water, vegetable parcb- 
mcnt would probably fiml many spplieatlons for military purposes; thus It 
promiiies lo furnish an excellent material for wntor-proof eartridges. 

Another field of considerable extent for the appliendon of vegetable parch- 
ment appears to l)e in booh-binding, and especially in ornamental book- 
binding. The liooka bound in parchment paper nhlch accompanied your 
letter, arc remarkable for the beauty and solidity of tbclr binding. Expc- 
rlcni^ Ijook-hindon, (o whom I Bnbmiitod these books, believed Ihcm to bo 
bound in real parchment. Even In the manufaetmi! of books and map^ 
tvliich, like thoi'e used for educational purposes, like military plans and nao- 
tlcnl charts, have to stand considerable wear and (ear, parchment paper may 
find a very usefiil application. The printing on ordinary paper is not 
chanjiicd l>y the treatment wlih salphurie acid, bnt □win<r to the shrinking of 
the paper during the process, it will, probably, Ira found more convenient for 
nich purposes to print on the paper afler it has nndcrgone the transforma- 
tion. Vegetable parchment is remarkable fbr the fltelllty with which printer's 
Ink, as well as writing ink, may be applied 10 it, and for its attraction for 
dyes generally, many of which It appears to take even more readily than 
calico. The specimens of dyoel parchment paper which accompanied your 
letter, leave nothing that could be desireil In this respect. 

Among the namotoua more or less important applications in which parch- 
ment paper is sure to be found useful as soon as it becomes accessible to the 
Ijcnoral public, its adaptation for hoaseliold, and especially for eulinary pur- 
poses, must not be Icit unmentioned. 

In closing the oriflces of vessels for preserves, etc, few housewives will 
hesitate to substitute an clej^ant material like vegetable parchment paper 
for the animal membrane, so ftcquently offensive, which is now generally In 

Formed Into bags, of which the seams are cemented with the white of egjta, 
parchment paper will be found very useful for the purposes of boiling and 
slowing, according to the principles of a refined anil scientific cuisine. 

Nor can the chemist l^il to derive some benefit ^m so interesting an 
achievement of his own science as the transformation of paper into parch- 
nenl. 

In the laboratory, vegetable parchment will become a material of geneml 
Dse for connecting retorts and condensers, or other similar apparatus, and on 
account of Its indestnietibility by many of the fluids usually employed in 
electric batteries, it will probably find a flirther and even more important 
application in the construction of diaphragms for ftalvanic apparatus. 

EETIMATIOK OK ACETIC ACID IN VIHEGAE. 
Mr, Nicholson and Dr. Price have staled that the estimation of acetic acid, 
by means of carbonate of soda or caustic alkalies, gives results that are not 
accurate, because the acetate of soda, baa an alkaline re&ction. Prof. Otto 
has recently made some experiments, with the view of ascertaining whether 
the error thus caused it constant, or whether it Is sufflcienlly small to be dis- 
regarded; and has obtained results very different from the above-named 
chemlsla. The following numbers represent the pcreeutajjo of acetic acid in 
vinegar, as estimated by different methods : 
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For testing with car^xmateof soda, a solution wns prepared. containlngliM 
grm. in a litre. Five cub. cent, of this solution indicated in 50 grm, of vino- 
gnr one per cent, of anbydroos acetic acid. Tbo point of saturutlon wus 
(ietennined by means of pale-blue litmus paper. 

For tasting with carbonate of bai7tii, a weighed quantity woa digested 
witli s. wei^lied quantity of vinegar, wilti ttio aid of licat, until tbo liquid 
acquired an alkaline re&ction. Tlie undissolved carlionato of baryta was 
collected upon a filter, washed, dried, ignited, uid weii^hud. 

In order to remove tbo olfiectlon that tbe digestion with carbonate of 
baryta had not been continued long enough, the following experiment was 
made; A solution was prepared, fontainingin 100 grm. 87 grm. of crystal- 
lized acelale of soda. Tliis solution contained 10 grm. or 10 per cent, of 
acetic acid. It had an alkaline reaction upon red litmus paper. When 
mixed with 2 eub, cent of vinegar, containing 4'5 per cent, acetle acid, it 
became perfectly natural, and another cubic centimeter of vinegar was sufli- 
eient Co make It have a decided acid ruction upon blue litmus paper. The 
quantity of acetic acid in 3 cub. cent, of vinegar, contalninj; 4'S per cent, of 
acetic acid, Is not quite 01 grm.; so that the error incurred by eslimatin{( 
the amount of acid In vinegar, containing 19 per cent, acetic add, by means 
of carbonate of soda, wonld be only -^ per cent, at the nimost, and Is cer- 
tainly much less, because in practice there is always a little excess of soda 

A hot solution, containing 50 per cent, of acetate of soda, correeponding 
to IST per cent, acetic acid, was rendered neuirni by 2 cob. cent, of vinegar, 
containing 9 per cent, of acetic acid, and distinctly acid by 1 cub. cent, more 

Prof. Otto infers from these results that tbe estimation of the amount of 
acid in vinegar, by means of carbonated or caustic alkalies, may l)c adopted 
without the risk of any sensible error. Inasmuch as the aikaline reliction of 
the alkaline acetates do not affect the resnlts to such an extent as need be 
regarded in practice. 

He also remarks, that a eompariaon of the relation between the density of 
ammonia solution and tbe amount of ammonia contained In it, as estimated 
by him some years since, with the results obtained recently by Carina in a 
very dlS^nt manner, shows a very close correspondence. 



At the Aberdeen meeting of the British Association, the Abbe Moigno 
stated, " that to preserve milk for an indefinite period, is an Important prob- 
lem, whicli in France has been solved in three different modes. M. de Vil- 
loneuve was tbo first lo preserve milk, solidifying it by the addition of certain 
solid ingredients, bnt it was no longer, properly speaking, milk. M. de 
Signac preserved It by evaporating the milk till it became of the consistence 
of sirup, render[n<; it a solid mixtnre of milk and sngar; still it conid not bo 
culled milk. M. Haben also preserved it by excladlng the air, and exposing 
it to an stmotpbereof ste»m about 100' Cent. — thna depilvlns It of all the 
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ga»t$ which It rontftlned, and tben hermetically Beallag Che filled bottles in 
which it had been heated. When alHjut to leavo for Aberdeen, I opened a 
bottle which had been eloeed by M. Maheo, in Febnuuy lS->t; and after tho 
lapse or Ave and a half years, t found it aa tKsb aa It was tho Hrst day. 
Since then, M. dc Pierre bus ^atJy improved the discovery. The means 
which he employs to eRcct Iho preservation is still heat; bnt heat applied in 
somcpccnliar way,by mnnuni dexterity, first discovered by a Swisa Gbepherd. 
All tlial I am allowed to etate la, that the effect of this new mode ofapplyiTin; 
heat is, Co remove a sort of diuspore, or animal ferment, which exists in miiic 
hi very amull quantity, and which is the real cause of Its speedy decompo- 
sition. When this spccioa of ferment is removed, milk can bo preserved for 
an Indefinite ilmc In vessels not quite full, and conscqaenlty exposed fo tho 
contact of rarcfled air, a resale whicli was not effected by the proceas of M. 
Hnbcn, as he completely expelled those pafet which otherwise wontd havo 
rendered It sour." M, Moigno tben exhibited a five-g:Allon vessel containing 
milk, put up l>y M. PJcrre's process, which he hud brought from Fmnce to 
Aberdeen, and which was afterwards opened and passed round. It was 
fonnd to lie as natural, as pure, and as rich, as when first token from the covr 
Id Normandy. 

ON THE USB OF StTLPHATE OP BABTTES AS A PAIMT. 
M. Euhlmann, who was Ihe first to apply this substance to house-palming, 
has read a paper on the subject to the French Academy of Sciences. Sul- 
phate of barytes is while, and is preferable both Co white lead and to oxtda 
of zinc, not only on account of its durability, but also because it produces no 
iiijurioas effects upon the beallb of Che workmen. To obtain it, M. Kubl- 
mann first deprives the natural carbonate of barytes, or witberite, of its 
carbonic acid, liy putting Ic in contuec with Ihe vapors of hydrochloric acid 
Issuing from tlie fumoees where sea-salt is decomposed for tho purpose of 
obtaining soda; after which he transforms Ic into a sulphate by the addition 
of sotpharlc acid. Tbe sulphate is afterwards well washed, in order to 
deprive ic of every trace of the acid. The excess of water is then expelled, 
cither by pressure or swift rotation, and Ihe paste which remains is put into 
barrels fi>r sale. Sulphate of barj'tca mii;lit bo reduced id the form of dry 
cakes like white lead, buc it is preferable to keep it In the state of a p^iste, 
because, when onco dry, it cannot be again reduced so easily to a fine pow- 
der, such as It was when first precipitated. It Is used with (treat advantage 
in the manufiiclure of paper-hangings, and has been successfully applied lo 
oll-palntlnij:, a coating of this paint being much more durable than any other 
known. In examining Che rubbish remaining after the demolllion of one of 
his furnaces for tho transformation of chloride of barium, M. Kuhlmann 
observed a Kreen and bine sabstance, strongly resembling ultramarine; and. 
In presenting a aompleof it to the Academy, expressed his belief that It 
would not be impossible to obCwn artificial ultramarine ftom barytes. 

ACTION OF WATER OH GLASS. 

Pelouie has made some experiments on the decomposition of glasa by 
water. He finds, that white glass vessels In which water Is boiled are but 
very slowly attacked, powdered ^ass is decomposed with remarkable case. 
Thns, a pint Bask, in which water was boiled for five days, lost scarcely a. 
decigramme; but when the neck of this flask was powdered, and boiled fbr 
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file Bams time with water, the decomposition extended to as mach *s one- 
thinl or the mass.~ Two specimens of glass, baring the roUowiai; I'onipo- 
tiHon: 

Silica ra-1 778 

Eoda, 12-4 IBS 

Lime, IfrS M 

AlumiDB, I 

Peroxide of Iron,) .*trac«i. tnco. 

were auttiectcd to the same treatment. 

The Eul}s[ani?c extracted from the Unit, amounted to'l.Sper cent.; that 
rrora the second, lo 2 per cent. ; and, judging from the quantily of lime dis- 
solved, and the araonnt of this iKtse in the gloss, the decomposition 
amonntcd in the one Instance 10 10 per cent., and in (be second to 33 per 
cent. ; GO that glass in which the amount of lime is large in proportion to 
that of Eoda, Is less decomposed by water than glass iu which the amoont 
of limo is less than that of soda. 

The experiments show that it is chiefly (he basic consdtaents of Rlase that 
arc extracted by water, and probably they might be entirely separated when 
the action was continued for a. long limo. 

All ordinary kinds of glass undergo gradual decomposition, when exposed 
In line powder to the atmosphere ; they absorb carbonic acid, and after a 
time cfFcrvesce copiously. 

When a mixture of powdered glass and water is exposed for some days to 
the air. It effervesces with acids, and the solulion always contains sulphuric 
acid, originating ftom sulphate of eoda, which Prof. Pelouze has found In 
most kinds of glass to the extent of from 0,001 or 1.003 lo 3.0 per cent. 

Powdered glass boiled with water, through which a current of carbonic 
acid Is passed, yields a liquid that effervesces copiously wllh nclds. AVhen 
boiled with solution of sulphate of lime, a considerable amount of sulphate 
of soda is produced. This reaction accounts for the fact, that the walls and 
floor of the rooms in which plnte-Rlnss is polished, are covered with an 
efflorescence of sulphate of eoda. Tlie gypsum used for flxlng the plates 
fields the snlphuriu acid, and the gloss yields the soda. 

The extent to which powdered glass is decomposed by water is remark- 
able, when compared with the great durability of glass vessels under the 
same condition; and Is proliably owing lo the greater extent of surfuce 
olTered by the powdered glass to tbc decomposing Influence of the water. 



The efllcacy of oxygen gas In the destruction of every sort of impurity In 
water has long been known, but the means of readily availing ourselves of 
tills property has been a great doslderaiiun. Profs. Brando and Spencer, of 
England, recommend the use of the tVitToso-fbrrlc carbide of iron, or mng- 
netic carbide of Iron, as a peculiarly rapid and effcciivo mechanical filter, 
which also possesses the additional vnlunblc property of attracting oxygen 
to lis surface in the form of o/oiie, which energetically manlfbsls its presence 
by Ibe exhibiiion of its wonderful chemical powers of puriflcnlion. When 
water is passed tbrongh a (liter made of ihiH substance, it is deprived of all 
color, taste, and smell, and nearly all the deleterious gases it may contain 
(such as sulphuretted and phospboretled hydrogen) are Ibrced to combine 
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nitli the oxsK^n, and aie to rendered hamilesi, and the water «> treated hni 
Utile or DO tendency to produce animnl or vetietable 6r)riiiilBmB. These 
properties are lO Important that this Bhering mediam eannot fail to b« 
speedily and extenstvelj' applied, with the best possiblo lesatta. 

ACTION OF WATER IN LEAD PIPES. 

An eesay bus been published in the Edinburgh New Philosophical Journal, 
by Dr. Lauder Lindsay, in which he promnL^alcs opinions totally opposed 
to thoAe ^leraily entertained by cfaemisrs regarding the action or water on 
lead pipex. It is generally taught and believed that pare Boft water acts 
rapidly on lead, and converts it into an oxide when exposed to the atmos- 
phere. On the other hand, it In as generally taaght and believed that bard 
water, which contains neatnil aalta In eolullon, does not become impregnated 
with lead In passing Ihrough pipes — the pure water la held to bo dangerous 
to nsc with lead plpcx, while the Impure water Is considered safe. It is be- 
lieved thnt Che neutral ealls In the water prevent it actln); upon the lead, 
while the oxygen of the pure water has snch an alfirity for (he metal that 
It leaves Its hydrogen, and acts chemically upon It, Dr. Undsay asserts that 
observation and experiment have led him to conclude that certain pure soCt 
wwere do not act upon lead; while certain hard waters, which ore regarded 
as most protective, do act chemically upon it, and tliercfore It must be dan- 
gerous to use for conveying such water for domestic purposes. He has tried 
experiments on a. large scale, nnd from these ho has drawn his conclusions. 
He asserts that those befbie him who have made Investigations on a small 
Bcale have been deceived as to the results, and that water containing a email 
portion of lead will nffoct some mcmhcTi of a fnmily, or of a community, 
and not others, and Ihat the rationale of this is not well understood. Front 
what he says, the only safe cooibo to pursue in the matter is not to use such 
pipes at all. ' 



When we call to mind that the crystallization of the gypsum from Its hot 
solution is the principal, and usually the only cause of the formation of the 
destructive boiler-crusts; and that, Icuvlnjcout of view the injury sustained 
by the holier, the actual loss of heat through the non-conducting power of 
the crust, and other causes connected with it, has been shown to amount, In 
the ease of locomotive ljoilers(in France), in many cases, to forty per cent, 
of the fuel consumed, — the subject maybe considered worthy of further at- 
tention; and I shall, therefbre, present some hriefcatcohttions bearing upon it. 
_^ In a BatnrafcJ solution of jrvpsum, then (say. In round nnmlwrn, 1 port in 
400), each 800 11k, = 800 pints= 100 gallons, will contain 2 lbs., and each 
1000 gallons 20 lbs. of sulphate of lime ; which Is equivalent to 24 lbs, of pure 
carbonate of baryta, or a little over 31 lbs. of pui-e carbonate of kad. But 

aatnrated solution of gvpfum. Let us take von Bibra's annlypes of the 
waters of the Atlantic Ocean ILiMg 4" Kepp't Jahreii. Iiir IBSO, 621), col- 
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lected at fonr different times, at as many widely dletant places. These give 
In 100 fans OiOj, 0136, 010, and Olil purte, of sulpha^ of lime. For the 
sake of Himplidty, take 0-2: then lUOO t;ullons = SOUO llis. contnin 10 Iba. of 
(Upsum. The quantity of corbonato of baryta equivalent to Ihls ts i9 2 lbs., 
and of carbonate ol' load 25 lbs. Thus one ton (2000 lbs.) of carbonate of 
baryta, wliieh some ycai'siiince sold in England (in tlio form of groutid wiili- 
erite) ibr S30, Is theoretically sufflticnt lo EcpBrqte the gypsum from 100,000 
gallons of the water of the Atlantic. On referring now to the evaporative 
power of different coals, as determined by Walter R. Johnson, for tlie 
United States Savj Department (Taylor's Slatittlci' of Coal, introduction, 
p. Ivil; Knapp'i Chan. Techadlogp, Am. Ell. i. 43), we there find that 1 lb.. 
fbr instance, of LnckHwanna anthracite (considered in New York superior 
ftir steam purposes) produces 8i lbs. of steam from cold water; so that to 
Bvoporate 100,000 gallons would require ^.?ii*!^= 04,000 lljs., or 47 tons. 
Forty per cent, of such a quantity is over 18 tons. 

I do not, however, by any means recommend the application of this prin- 
ciple to ocean steamers, on aetount of practical dlfflcultles, which I see no 
way to overcome. But on land the application is a matter of perfect Stm- 
plicity. It is only ncccsBiiry to have the tanks from which the boiler is 
supplied, larger, and to have more of them. While the process of mixinro 
and aj^iatlon with tlie carbonate, and preeipilntion by standing, is goin^' on 
in one Mnk, water may be used (torn another which has iinderti^ac the pro- 
cess. Tbe Idea seems to me to bo especially adapted to locomotives, for 
which even sea-water may then be used. 

IMl'UEITIES IN DEINKIKG- WATERS. 

From a report by Edwin L-nnkoster, F. R. S., on the drinking-waters of 
London, published in the London Mediaiucs' Magazine, July IS'JS, we obtain 
tlie followin;; memoranda. 

Phosphates and silica exist in all London well-waters, in small qunntltlca, 
sulphate of lime, in tlie j^vporiion of one to fifteen grains to tbe )^[on. It 
decomposes, in contact with or[;anic matters, and produces sulphnretled 
hydrogen. Very small quantities of organic matter serve to produce this 

Ammonia exists in Thames water In small quantities; In much larger and 
more appreciable quantities in the surface wells. This substance is the re- 
sult of the decomposition of animal matter, and In the surface wells Is 
undoubtedly derived from human excretions. 

Nitrates were found In one well-water to Iho entent of fifty grains to the 

The organic matters are not injurious when fresh or recent, but they assume 
certain conditions of decomposition which occasionally render them deadly. 
Their Influence may bo estimated hy the case of the Lamliclh and Vauxhnll 
Water Company's supply, duiins (he years 1818 and 1854, — two 3-oars In 
which cholera visited London. In 1818, boLh companies derived their supply 
of w.iter from the Thames at Bnttersca, and both supplied the same district 
with water, nnd the houses supplied were equally visited with cholera. 

But in 1854, the Lambeth Company obtained an improved supply liiah tip 
the ThaniCii, at Ditton. The consequence was, according to Dr. Snow's eal- 
cntations, that the deaths amongst the population sapplied by the Vauxliall 
82* 
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Company, as compared niTh Ihe Lambeth, wns oa ■ei'en to one; necordlnK 
to the inodi funjrublo vii^w ul' the tase, ud i-ivun liy llr. Swain, it was tbrue 
unU onc-huir to ouc. Thoiv iit iiotliiiiif to uix-uum fur thi^; dilfurcncu l)at tlie 
lai^T quantity or or^aniu Impurity iu the water bupplieil hy tho Vauxliall 
CompatU', wliiuh still obtains wator from iho more impure source. The out- 
break of cholera In ibe (Jul<luii-nquurc illatrict. In Scpteml)er tS-Si, was trnecd 
to tbe pump in llroad Street, which wua Bubscqacntly fouud to liavc commu- 
nJcBtcd with the drain of a nel)cli boring; lioase. 

Ort^nic mutters in etandlnj; water andergo a kind of fermentation, by 
which ntrlionie acid, aulpbureitcd hydrojjfen, and other eaecs, are got rid of, 
and nitric actd is formed Tlie water Ihiu undergoes a proi-ess of Gclf-puHH- 
cation. This occurred in Thames water, and accounts for the fact that ships 
were oRon supplied with water from the Thames l>elow London Bridi^ 
This water is dim^^rons to drliilt before or durinj; the fcrmentin); process. 

The opprcciution of small qnantlties of organic matlcra by chemical pro- 
cesses Is a difflcuit process. During the evaporation of water, the ottTinic 
matters are dissipated, and not nil left in the evaporatlni; basin. 

The mirroscope is an important aid. It dutecis the nature of or<!nnic im- 
parities. These consist of dead and 1iv)n<; animal and rc^nble mnticn. 
The dead consist of the tissues of animals and phtnts. The souree of these 
impurities can in some instances be mode manifest. Such impurities are 
very manifesl in the Thames and aurfaoe-well waters, scarcely lo be detected 
in the deep-well waters. The living matters consist of plants and animals. 
The HIaments of microscopic Funj^i have been found in impure \te!l-wiiicr. 
They have been detected in several waters known to bo productive of dis- 
ease. Amongst Ihe living animals, the forme of Infusoria are most abundant. 
These are frequently indicative of the impure condition of water. Eggs of 
the higher animals are not nnfrequcnily found in the Thames water; and 
some of these undoubtedly belong to those forms of Annulosa, which lind 
their highest development in Ihe human Iwdy. 

Many of these forms of animal and vegetable life are not Injurious in 
themselves; but they are moat numerous where Ihero is the greatest amount 
of Impurity, and are a measure of the greater or less objectionable nature of 
a water for drinking purposes. 

PUHIFICATIOX OF WATER CONTAMINATED WITH LEAD. 
Professor Faraday, writing to the London TinMS, on ho dan"e of nk 
Ing rain-water contaminated with lead (dissolved IVom he nd of roo 
states, that if some powdered chall: or wtiiling bepn noh ismu 
which such water is collected, and be stirred immed a a e a n he 
water may, with the greatest facility, bo obtained In a pcrf II sta 
all culinary and domestic purposes. The lead is tendered nso ub and e 
water may be filtered ot left to settle. 



A. M. P^eart'Taachereau, a litliarge mannfheturer (Deutsche Klinilc), has 
Investigated, with some caro, the effects of the preparations of loud upon the 
luftrlor animals. Stranj^ as it may seem, he soon notlce<l that the Dog is 
never affected with symptoms of le.td poisoning. He has seen this unlmul 
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roll in lltliar^ and vhite lead, and artcnvarda lick itself cloan ; bat no eril 
consequoncea ever attniclod his nttenlion. 

Tbe Cat, on the contrni?, is soon killed. This animal dies In conTntsionn, 
not only in cstablishnienis wliere litharge and white kad are prepared, but 
even In those places where minute quantities of lend chance to be preacnl, 
In the compositor's rooms, and where newly printed books have been stored. 
New ink, it is well known, always contains a certain qoantlty of this mctnl. 

M, P^cart-Toschercnu tried a very decisive experiment. He hung several 
ca;;es, in each of which a cat was confined, in his liictory, and In a short 
time, one after another, oil died. 

Mice — and the lead manufactories are Infected by them — play in the 
lithor^ and white lead without any apparent evil consequences. 

M. Ronart, white lead manufacturer in Clichy, remarks ihnt RntB, which 
multiply mo^t rapidly In his establishment, are very apt tu suffer from parul- 
ysis of the lotvcr extremities. 

Tiie Horse, exposed to the poisonous atmosphere of lead factories, appears 
(o he liable to n poralysiH of the muscles of the larynx. The recurrent laryn- 
^al nerve (which conveys the motory impnlses to the muscles of the larynx) 
appears unable to pcribmi Its proper functions, whilst the remainder of tlio 
pncumo-^astrle nerve Is totally unaffected. The veterinary' surgeon, Delanny, 
has performe<l. In those cases, tracheotomy, with the result of preserving the 
valuable animal, notwithstanding the local paralysis. 

Birds eoon succamb to tbe poison. It has been observed that Sheep and 
Goats tbai ffeed near lead factories (bs^uently suflfor from hematuria. Bud 
are also liable to miscarry. It Is also asserted that in such nciirliborhooils 
women ore pectdiaity apt to have premature labor. — Medical aiid Sargical 
Sfporter. 

Ic is stated by Dr. A. S- Taylor, tn hia work on " Poisons," a new edition 
of which has recently been pulilished In London, that lend paraly-^is may 
result from articles of food, fVom snuff, tobacco, etc., sold In what Is denom- 
inated "tinfoil," which Is, In intth. almost pure lead. This statement may 
canse some surprise; but he fhrnbihcs another statement thai Is yet more 
remarkable, from which it appears that vegetaliles are capable of taking; np 
lead fVom the soil, and Incorporating It with other materials In their orjnin- 
Isms. Cattle-poisoning by lead, so allei^d, became the subject of a cliemlca! 
Invcstijitttion, ond the question was, whether llie cattle wore Injured by the 
fumes from the chimney of the lead works, or from the load in the foU. 
Korth was brought to Loudon from Iha Held In which the cuttle fed. " Mus- 
tard and cress seeds weie sown in these four samples of the Uendip leaden 
soil, and, Ibr a comparative experiment. In a sample of onlinary ptnlen 
mould. In alwut eiRlrt days Ibe crops wore atrcfiilly cut, without interftrins 
with [he earth, and submitted by Mr. Brande and myself lo chemical exam- 
ination. We ilrst satisfied ourselves tlint there wai no lead oil the outside of 
Iho plants, by washina; them in pure diluted acetic add, and leslin;; the 
wnshinsn. The vofrotablo matter was then dried and burnt, and lead, in well- 
marked quantity, was found in the ashes."- P. 313. 

AGRICCLTORAL CHEMISTKT. 

The fnllowiniT views in relation lo the demands of njrrlcnltnre upon science, 
were expressed by Professor Vlielcker. of the Cirencester College, England, in 
B recent address before the Bo3*al A(;ricultuml Society; 
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HebelieTBS that amons the liindeil proprietorfl.their agents, and the larger 
rormerA, e,i|)cdally tbe risin;^ inMicration, a more exlcasive knowledf^e of the 
BTlcnces applicable lo agriculture is needed. All these want better instruc- 
tiun. But 10 touch (be Email Tarmer or tbe laborer chciniatry, is eimplj 
absard. To cither, Ibc pursuit would be waste of time. So ebemistry should 
never be made tbe direct guUle to the oj^ricultaiist. Science it, ader al], 
only the S}'Etematic Biranitemcnc of well -authenticated races, and the rislnj; 
generation should bo (augbt its {reueral principles. Bat many profeasers of 
chcniietry have over-eBtimBted ibeir own powers, and instead of explainin;; 
the experience of practical men, they sot themselves up a^ eu'iloH to Ibe 
farmers; (hey have over-estimated tbe powers of the new science, and in 
conscctuoncc stumbled. Again he says : " Asricuitaral chemlHtr)', in its op. 
plication to farming, ia altogether a new seicncc; and hitherto it lins been 
like every new knowledso, (oo va^ue and too general In its doctrines, as 
well as in its rescnrelies. Vihal is required at the time are, experiments 
made for a special purpose, rcdeurchcs carried on in the field as well as in 
the luboraiory. Wo liava no need of tbe joint labors of practical men and 
men of science. There ore questions which can only be properly invcstf- 
Itatcd if tbe man of science heartily joins with the practical man', working 
cbecrfliUy toother, each In his own department, — a nearer approach be- 
tween agriculture and science, in short, is what is required at the present 
time. A general kiiowlcd;^ of the principles of forming, however useful 
to the practical fanner, never will help him to grow a largo crop of turnips i 
ho must have special training In practical matters In order to t>e a succesiful 
farmer. So it is with chemical knowledge. Men may have excellent general 
chemical knowledge, hut if they bave not special ehcmicol knowled^te In rela- 
tion to farming, their labon will bo of iitde direct utility lo tbe agriculturist." 

Ill telbrence lo the culture of roo^e^op9, he says that, generally, ammonl- 
scal manures, such as guano, are thrown away on roots; and phosphates 
are more prolitable. Guano and super-phosphate of lime both rather re- 
tard the germination of the seeds, but they pnsh forward the yonng plant 
in its early growth. This we believe to form the true value of such manDrea, 
though perhaps this is over-eetimutod. 

StmsTANCES ESTRACTED FROM ARABLE LAKD BY RAIN-ff ATER- 

Dr- Fraaa, of Mnnich, has some time l>ecn mailing experiments to ascei^ 
tuln the nnttirc and quantity of tbe constituents of soils that are removed by 
rain-water wlihin a given time. The instniment used by him for this pur- 
pose is called a lysimetor, and the sulratancea obtained have been analyzed by 
llr. Zoeller. TJiey were separated from rain-water that penetrated a Fquare 
foot of earth, six Inches deep, during the summer of 1857, trvm April to 
October. Five different extrncls were analvired : 

No. 1, ttom cultivated and mannred calcareous soli. 

No. 2, fitini cultivated and nnmanured clay soil. 

Xo. 3, from uncultivated and unmnnured clay soil. 

No. 4, fVom uncultivated and manured day soil. 

No. S, ft'om cultivated and manured clay soil. 

The manius applied lo Nos. 1, 4, and 5, consisted. In eiach Instance, of one 
pound of cattle maniire without Hlraw. 

The residues left by evaporation were yellowish or blaekisli-brown. and 
voty hygriMcopic. Tboy nil contained tbe same constituents, with the cx- 
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ceplion of mnnj^nese, which could be (letcctcd only in Nos. 3 and 4. Tho 
bases were potnsli, soda, lime, mugncsiu, and peroxide of lion; tliouciiU, 
cavlKinli;, slUdo, nllrlv, Bulpliurlc, phosphoric, and rhlorino. Bcaidea these 
substances, there vtero also organic sullstaace, cUf and aanU. 

Ill none of these residues could the presence of a soluble compound of 
alumina or of ammonia be roco(rnized. It iras only by Uiilini; for a long 
time with conccolnLtvd causllc polash, that aa ammonhical reilcllon l>ecamo 
porccptililo, and Ihacwas probably duo lo the decomposition ofanitroj^noua 
orj;auic sulutancc. There is, however, so lar^ an amount of nitric aiid 
prc«int, tbnt when the residues of evaporation are iieated upon platinum 
Ibil, Ibcy dctlugrste; and when the solution is heated wiUi sulphuric add, it 
decolorizes indipi solution. 

This nitric acid has most likely originated chiefly fh>m ammonia by oxida- 
tion ; for, altliou^h nitric arid mo; be produced directly by ibo combinution 
of nimoiiplieric nliro<;cn with llie oxyf^n condensed by the soil, ammonia 
would uhvuys be oxidized Hrst, and convened Into nitrate of ammonia. 

However, since the nitric acid in the solution from soils exists In ihe stale 
of a lime or maj^osla salt, this Is a lUrther proof of Ihe powcri\il attrac- 
tion of the soil for ammonia. So that while, on the one hand, itic capaliilily 
of the soils to condense ordinary oxytccn and ozonize It, may cause the pro- 
dnrtlon of nitrate of ammonia, its powerful attraction for ammonia enusca 
the decomposition of the nitraie of ammonia, the l)ase being retained I>y the 
soil, while Ihe nilric acid combines with lime or mntencsla. 

The imnlyses show that one million parts of the water passing through 
soil six inches deep contained: 

Solid residnc dried at 212°,.... 472-33 IfM.CS £92 64 SO-'.-W 29150 
Fixed port Ion, Sn-BZ VGH IWTS 21469 212-18 



Lime, .115-83 5TC0 JO SO 68-41 8384 

Mngnwia, M-ca 888 1-32 203 613 

I'eruxlile of iron, 132 6P5 8-26 6-76 4-W) 

CliloriUB. 67-49 9-52 20-87 39-46 SIJ-27 

I'lioaphorle add, 2 28 

Salpliurie acid, 17-47 27-13 2782 29-30 33-49 

Silica (soluble h 10-43 1135 17-48 960 9-31 

These nnalyac* Illustrated the absorptive power of soils, first pointed out 
liy Sir. Way as so import.tiil In ita Influence upon the nutrition of plants. 
With one exception only, noillior phosphoric acid nor ammonia were present 
in f'cnsibie amount; (he quantity of potash is in all Instances small, and 
inincipally referable to the organic substance in the solution. Chlorine, 
fintpburlc acid, and nitric acid salts ani not retained by the soil. 

It' these analyses show the substances that are dissolved from the soil, the 
opinion that plants deriTe their nutriment from solutions must he given up. 
The soils experimented upon gave good crops of com ond straw, and iho 
quiintllics of potash and phosphoric acid required by these crops much 
exceed those which would be ibmlshed by aoluiions of the almve composi- 
tion. Moreover, the comparison of the ash of cereals, and the anlisinnco 
dissolved from the soil, is Inconsistent with the opinion that the food of 
plants is supplied In solution, unless they are supjioscd to possess a very 
considerable selective power, — Janoien der Chemie mid Tharmucie, evil. 27. 
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on leE VALUE or WOOLLEN EAGS AS A HAKCRE. 

Prof. Ws?, cbemtel of (he Royal Agricaltnrs] Society, EDglaad, in re- 
cently inveslJKatlng the value of woollen regg as a manure, felt Ibat II wonid 
hardly be satisfactory to content hlmBcIf with the analyais of wool, since, as 
he observes (Jour. Itoiial Ag. Soc,, vol. x. p. 617), (o reason tVom thccotnpo!i- 
tion of a raw maleriul of any kind upon that of the manufactnreil article, 
which has passed Ihroagh pcrliaps half a dozen processes, is olteD 10 lay 
one's seifopen to much error; and nothing short of (he direct analysis of the 
IBgs themselves, would enable any person lo form a correct notion of Ihclr 
manuring valuo. Wool, in a state of purity, contains upwards of sevenlcen 
per cent, of nitrosjcn. Wore woollen rags, therefore, of the same atreogth 
as tlic wool llself, they should produce uXlimatdy a lart^r amount of ammo- 
nia than even Peruvian guaDo. It will be valuable, then, to examine lh« 
chemical compositions of some of tho commonly sold refuse woollen rags. 
These rags are well known, and extensively employed as a manure in some 
parts of the country. 

Owinj:, as Ilie Prottesor n^marks, to their slow decomposition in tbo soil, 
they are not well fitted for root culture — turnips and other plants of this 
kind rcriuirinji; active and readily soluble manures to produce a rapid growth. 
Still, Ibis most not be taken as an undoubted fact, since. In the experiments 
of the late Mr. Pnscy on the jpuwih of bcet-rooi (ibid., vol. vl., p. 5.T0), when 
thirteen tons of farm-yard manure per acre produced twenty-seven and a 
half tons of clean roots, the oiMiIi'on to tho dung of seven ewt. of rags raised 
the produce to Ihirty-slx tons. This increase he attributed to the large pro- 
portion of azote or nitrogen present in tlic rags. 

Woollen rajfs nxrc formerly, as Professor Way adds, to be purchased of 
good qualit;-, and unmixed with any less valuable substance; but of late 
years rags, of a size that used to be sold to the farmer, are bonght up to be 
reconverted into an Inferior kind of cloth. Tho supply being in (his way in 
pun cut off, is frequently made good by the admixture of such linon or cot- 
ton rags as moy not ho worth ihe paper-maker's attention. 

Three spcHmens of these refuse rags were examined by tlie Professor. 
Specimen No. 1, consisting of the seams and other usclesss parts of old cloth, 
which had apparently been cut up to be remainifactured into cloth. No. 2, 
called " premings," ond No. 3, " cuttings," appeared to be math of the sarao 
cliaraiier, but totally different from the «4pi, — Ibcybotll consisted essen- 
tially of colored wool less than an e'ghlh of an Inch In length. Those all 
contained, in their ordinary stale, a certain proportion of water. In the 
three specimens above relbrrcd to, the 

Rigs contained of water, 7-87 

rremlngs 7 

Cuttings, ; SID 

In this stole, the proportion per cent, of nitrogen which Ihey contained, 
and the proportion of iiniuioNi'n, which, by the decomposition of the animal 
matter, will be cveninally produced from them, ond ixota a specimen of 
"shoddy," is given in iho following little table; 

EsK", 10-17 ' 1271 

rreminga, 8 92 1206 

Cuttings, U'84 1*-M 
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It appcara, then, Bays Way, that ft is quite incorrect 10 estimate the value 
of the different Itlnds of woollen reftise by the known composition of the 
wool itself; for, to whatever cause (he inferiority may be doe, it Is plain that 
they do not, on an average, contain two-thirds of the nitrogen (bund in the 
raw material. ^ 

The mineral snbstancea fonnd in wool revise are of small ftrtniiing value. 
In 100 pajis of inferior wool refuse were Ibund 

Water, .7-lS 

Animal matter uiil oil, 68-53 

Thosphate of lime, 1-48 

Oxide of iron and alamina, 2 lU 

Carbonate of lime, 9 42 

Sand, etc., 21-23 



This specimen contained about S'S per cent, of nitrogen. 

Professor Vbelcker has explained the chief reasons for the eonsiderabla 
difference of opinion, which exists in different places, with regard to the fei^ 
tiiizing value of woollen substances (ibid., vol. x\l., p. 94). These, he consid- 
ers, are to be best understood by a reference to their analysis, and llie timo 
of their application, and the pliyslcal composition of the soil. Shoddy, for 
instance, often contains from twenty to twenty-five per cent, of oil, which, 
by excluding moisture, and the atmospheric nir from the interior of the 
wool hairs which compose this refuse, prevents its decomposition, as cffcciu- 
ally as the oil in sardines, or a cover of grease the potted meat. And thus 
the decomposition of the shoddy is retarded for a considerable period, so 
that no effect is produced if it is applied to the land when the young wheat 
has already made its appearance, or oven if applied two or three months 
previously. But if the same refuse Is applied to the land a considerable 
period before the sowing of the crop which it is intended to benefit, or if it is 
previously brought into a state in which it will readily ferment (and then it 
may be applied at once to the young wheal), a very marked and early good 
effect win be produced by its use, since ammonia is then (rraduaily formed 
tVoin the nitrogen of the shoddy. In light and porons soils, this necessary 
preparation proceeds much more rapidly than in stiff, heavy lands. 

The (krmer, by his practice, confirms these chemical conclusions. The 
Kentish hop-growers, we are told by Mr. S. Butley, in his prize essay (ibid., 
TOl. tx., p, 96S), deem woollen rags, shoddy, and rcfUso seol-skins, to bo very 
lasting manures, hut much more vnlunhlo and early in their effect on dry 
than on wet soils. On the Konllsh hop-grounds they opply from twelve to 
twenty cwts. per acre of woollen mgs, twenty to thirty cwts. of shoddy, and 
nbont 1(50 bushels per acre of seal-skin. For corn-crops on light, chalky 
land, or for (trass, about ten or twelve cwts, per acre of woollen refuse were 
nsed. — Exirattfd from an article on itDoI, commtmicaied by CtiUiberi Johnson to 
the (Englisk) Farmer't Magcaine. 

SUSFACE MANUBING. 
AgTicnltnrista are very mneh exercised, at the present moment, whether 
It is better to apply manures in a partially rotted slate upon the surface of 
the earth, weeks or months before they arc required for crops, or to decom- 
pose them in heaps, and plough them in aa sooa as applied, at planting- 
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time. The best writerB, both practical and theoretical, In Etiglaiiil and 
Amerim, seem to inclitie to the UniMaeDtioncd pructit^e, in reference par- 
timlurl}' to grass and groin ; and tbc best cffucts are shown to have resulted 
from this method of the appllvatlou ut surface- manure. 

Tlic practire of lop-drcGsing. or of surface-manuring, has long been the 
favorile method cmploj-cd hy atl IntelliECnt jtunleners widiln tiie circle of 
my acquaintance. Wa tiavc lonj; ago learned that inajiscs of rich, nltro- 
•;onous manures are not what platils rci[uirc nlmut their roots; but (hat 
manures are applied mocli more succcasfullj (and less itunriouslj) by lop- 
drcssing, either In solid or liquid form. Natnro never manures her plants 
with crude masses of concentrated fertilizing SQt>stanees; but imparts her 
sliniulatinic and mineral food In a state of the most minute division (almost 
Inflnltesimal), chiefly from the surface of the earth. No wonder so many 
ftuit-trees have been hilled, so many grape-vines destroyed or ronderod bar- 
ten by esccsB of wood, in consequence of the heavy manuring at the roots 
90 unlveraaUy recommended by writers on gardeniuK and hortlcnllurc. 

The great otiiection to surface- mannriiiij is founded upon the probable 
loss of ammonia, cansed by the exposare of decaying roannrea upon the 
snrioce of the earth. But this loss has been shown, by sound reasoning 
and by facts deduced from pmclicai experience, (o be much le^s than is com- 
monly apprehended; while the benefits arising from surface-manuring, In 
other respects, more than counterbalance any passible loss of ammonia 
from this practice. 

In (he Ursl place, when manaree aro exposed npon (he surface of the 
earth, even in hot weather, decomposition no longer goes on so rapidly as 
when the same mannrcs are kept in a heap, and the ammonia that is pro- 
duced Is gradually carried into the soil by mins. The other soluble sub- 
stances, as potash, lime, (he phosphates, etc,, are, o{ course, not lost, because 
they are not volatile, 

Nor are these soluble and valuable substances lost to plants by being 
carried into (be soil before Ihey are needed by growing plania. It has 
been conclusively shown by eminent scientific authorities, that any good 
Boil, containing a fair proportion of chiy and carbon, is capable of taking 
up and retaining effcetuallj, ammonia, Itmc, potash, soda, etc., in a soluble 
form, so that Utile, if any, passes off in the undcrdrainage water of such 
Eoils. These substances, it la (me, may wash from the surface, but they 
cannot pass (hrou^ a good soil, and go off in (he drainage water. 

By surfrtce-manurint', we mulch the ground, and render It cooler in sum- 
mer and warmer in winter. Mere shade Is an important element In culture, 
so important, (hat some writers have thought shade alone to be equivalent 
to manure. A piece of soil heavily shaded by surface-manuring, actually 
decomposes lite a manure heap; that Is, it undcrsocs a Gort of putrefaction 
or chemical change, which sets free its chemical constituents, unlocks, as 
It were, its lockcd-up manurlal treasures, and fits Its natural elements lo 
become the food of plants. Darkness, moisture, and air, ore the comllllons 
required for vegetable and mineral decomposition. These conditions an) 
produced in the soil by enrface-mannrtng. 

Then, again, when the surface-manure decomposes, its elements are washed 
into the soil, in a state of solution precisely fitted to meet the wants of 
plants, and they become themselves active agonls in promoting further 
decomposition and chemical changes in the entire boily of the eoil. 

Uanure then, I say, chiefly upon the surface. Do not waste your laanuieq 
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by mixing them deeply wilt the soil. Plant ahallow. Keep rootfl of all 
trees, piantR, and vines, as near tlie surfaco as possible. There arc weighty 
rea.'ions for the poaidoo assamed In the la^t sentence, which I have doI: 
Bpace now to ennmerale. I eaj again, plant shallow. Let your soil be 
deep anil dry, but plant near the surface. To famiera I would say, mnQuro 
upon the surface as much as possible. Top-dress your grass, after mowing 
in July or August, under a huralng aummer ean ; top-dress In the fall, be- 
fore and during the autumn rains ; manure the surface while snow is on the 
ground, while the March winds blow, and wliile the April rains tvH. Ma- 
nure yonr grass, tnsteud of your com and wheat, broadcast, at any time 
when you hare munuii: and leisure, and I will guarantee that you will be 
ahandantly satisfied with ihe result. 

To f^li^growers I would say, do not fill your soil with manure before 
yon plant trees, grape-vines, etc. Pl.mt In good natural soil, and manure 
fVom the surface, spring and fall, liberally and properly, and I wilt guarantee 
you success far greater than it' you plant in holes end ti^nches filled with 
manure, as the custom is. Surfnce-manuring and mulching are (he true 
doctrines. I am sure of It. — Mr. Briykl, Gardener's Monthli/. 



ON THE ESSENTIAL MANURrsC CONSTITUENTS OF CERTAIN CROPS. 

At the Aberdeen meeting of the British Association, Prof. Voelcker do- 
tailed the results of certain field experiments, having special reference to 
the tumip-erop, which had extended over a period of four years. These 
arc the most important points cllcd : — 1. That fertilizers destitute of phos- 
phoric acid do not Increase the yield of this crop. 2. That phosphate of 
lime applied to the soil in the shape of soluble phosphate (super-phosphate) 
increases this crop In an especial manner, and that the practical value of 
artificial manures for root-ctups, chiefly depends on the relative amonnt of 
avaihible phosphates which Ihey contain, Thus it was shown that three 
cwt. of super-phosphate per acre, pro<luced as large an increase of turnips 
as fifteen tons of farm-yard manure, 3. That ammonincal salts and nilro- 
gcnlscd constituents yielding ammonia on decomposition, have no beneficial 
effect upon turnips, but rather the reverse, i That ammoniacal salts ap- 
piletl alone do not promote, as maintained erroneously, the luxuriant devel- 
opment of leaves; but that they produce this effect to a certain extent 
wlicn salts of ammonia are applied to the land in conjunction with the 
mineral constituents found In the ashes of turnips. The report likewiso 
stales that numerous analyses of turnips have been made, ftom which It ap- 
pears that the more nutritious and least ripened roots invariably contain 
less nitrogen than half-ripened roots, or lumips of low (feeding qualiites. In 
the latter, the proportion of nitrogen was found in several instances two to 
two-and-a-balf times as high as in roots distinguished for their good feeding 
qunliUcs. 

Similar experiments upon wheat showed that nitrogeniied ammoninca! 
matters, which proved Inefficacious in relation to turnips, increase the yield 
in com and sctnw very materially, and (hat the increase of wheal was 
largest when the ammoniacal constituents were associated with mineral 

ACTION OF THE SOIL ON 
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1. Wa?, Mill, nflcr him, Liebis, have shown that eTcry soil nhsorhs nmmo- 
nln, and alfopotnsb.lVoni solutions contnloinj; tbein or their suits, generally 
leaving ttio aeid, irhleh lakes up lime, ete., Trom the soil In eoliition. Tha 
ammonia aod polash, which are absorbed In very lat^ proportion by arable 
soils, are rendered thereby quite Insoluble. 

2. Arable soils abtorb also silicic acid in veiy considerable proportion, 
and it also becomes insoluble. 

3. Arabic soils also absorb tho phosphoric acid or phosphate of Itme, or 
or ainmoniaeo-iDa(riiesian phosphate, apparently Boluliog the acid, which 
also becomes losoliible. 

4. UeniTC the solnblo infn^dienta of manures cannot be conveyed to the 
planta in the form of a solution percolating the soil (such as liquid manure, 
or a solution formed by rain-water with the aid of carbonic acid), since such 
a solution is deprived of its dissolved Ingredients by filtering through a 
very moderate amount of soil. 

5. Hence, also, as (he food of plants most thus be fixed in Ihe toil In an 
insoluble form, it Is plain that It can only enter the plant in virtue of some 
power or agency in the roots, which decomposes Ihe insoluble compounds 
in the soil, and thus renders soluble the necessary matter. 

6. The absorbent power of soils Is partly chemical, and partly mecharilcul, 
as is the case with chnrcoul. 

7. The qunntillcs of alliaties, of phosphates of ammonia, etc., capable of 
being supplied to plants by rain-water, after it bos been pcrcolaled through 
the soil, even supposing the whole to be assimilated, does not amount to 
more than a mere fraction of what the plants contain. 

8 The theory of the transference of ammonia, potash, sliica, phosphates, 
etc., flvm the soil to the plant, is not yet understood; but the old theory, 
that Ihe rwn conveys food to the plant directly, is certainly not the true oue. 
— Edin. New Phil, Journal. 



OK THE PEESEBCE OF ARSEKIC IN PLANTS USED FOR FOOD. 

The tbllowing is the substance of a paper on the above subject, recently 
read before the Natural Histoiy Society, Dublin, by Prof. Jolm Davy ; 

His attention was first attracted to the sulject by the difliculty of obtain- 
ing pure sulphuric acid, that sold in shops commonly containing more or less 
arsenic, dciivcd trom tho pyrites from which it Is manufactured. Supc 
phosphate of lime is extensively used as a manure, and is more and moi 
' employed every day, and this manure b made by tho addition of sulphur 
acid 10 cmsbed bones; and, In order to produce it at the lowest cost, an inf 
rlor description of acid Is naed, containing', among other impurities, an ii 
ci'eased quantity of arsenioos acid or white arsenic. With a view !o ascer- 
tain whetherphints had the powerof absorbing this arsenic from the earth, 
rrofesEor Davy transplanted three small pea-plants, end when Ihey had 
recovered trom the removal, he watered them every other day for about n 
week. The plants did not appear to bo Injured by the treatment, but frew 
up, flowered, and produced seed as usual. Having collected the stalks, 
leaves, and pods, they were carefully put aside for examination. The means 
most commonly employed for the detection of minute qnantilies of arsenic 
are Reinsch's and Marsh's. On trying the plants by these tests united, it 
was found that not only the stalks and leaves, but even the seeds had 
absorbed the poison, which was thus found to have penetrated the entire 
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HQVlnff Bsccrtnlnod that arsenic eoalc] bo absorbed by plama witbont 
iluslrayiiiK llifir viiulity. Professor Davy next proi-ewled to txjii;riiin-iil im 
ilio Gupcr-pho8phaie, by plutitlag a, bihuU calibajre-piuat In a |ii>l cuLLuiiilii.^ 
one part of tLc manure to three of mould. At the end of tliree wi'.kd [!i>.' 
top was cat off, and appeared green and healthy ; and on lostlng one linn- 
dred and thirteen grains of the cabba{;e, very distinct indicalions of the 
poison were observed. Bnt, as the amonnt of super-phosphate used in this 
experiment was macb more than would have been need in ordinary cases. 
Professor Davy procnred some turnips to which etx cwl. of tbe manure had 
' been used per Irish acre, and from two lbs. weij^ht of the roots whith bud 
been carefully washed and tiolled for ^ree hours in Ihlrty-six onnrcs of 
distilled water and (bn^c ounces of hydrochloric acid, strililnt; cvi<1ciice 
WiiE afforded of the presence of arsenic in tlio turnips. On testifii; the 
Iirown acid used by flic m an urc-m alters, na much as one grain of white 
nrsenic was discovered per ounce of vilriol. It is necessary to seme, that tlio 
utmost camion had been taken to ascertain that no arsenic existcil in any of 
tlio reagents employed In the experiments. These facts show the extreme 
L-antion which is necessary in the formation of conclusions based on the 
jircuence of a minute qaantlly of arsenic in the body of a person suspected 
to have died (rora poisoning, as the small amount discovered in the tivur, or 
fitomach and viscera, might have been received into the system with the veg- 
etable or BTOn animal food taken by the individual. 

ATMOSPHEBIC DUST, 

This subject has been recently brought before the French Academy by M. 
Ponchcl, in a paper cntidcd " Etude dcs corpuscles en suspension dans I'at- 
mosphcre." The airoosphcro which surrounds us holds in suspension a 
DinsE of corpuscles, the detritus of tbo mineral crust of our globe, animal 
and vogciable particles, and the debris of all that ia used for man's purposes. 
Those diverse corpuscles arc proponionably more numerous and voluminous 
as tbo aimospbcre b more or less agitated by the wind, and it is to these that 
the term dust has been applied. 

The autlior Gnumcratea the various corpuscles of mineral, animal, and 
TeBetable origin with which the air ia loaded. Under the latter — the vege- 
table products — he meniions especially particles of wheat, which are 
always foond mixed with dust, be it recent or old, as well as those of bar- 
ley, rye, potatoes, which have been discovered in rare Instances. "Aston- 
ished at the proportional abundance of flour which I have found among ihe 
atmospheric corpuscles," says M. Pouchet, '' I undertook the task to examine 
the dust of bU centuries and of all localities. I have explored the monuments 
of our larf^ citica ; those of the shore and those of the desert; and in the 
midst of the immense variety of corpuaclos that universally float in the air, 
almost always have I found the dust of grain, In greaier or lesser abundance. 
Endowed with an cxtraordinaiy power of preservation, years seem scarcely 
to have altered iL 

" Whatever may be the antiquity of almospherie corpuscles, we find 
among them the dust of grain yet recogniiiibic. 1 have discovered it in the 
most inaccessible retreats of our old Golhic churches, mi.xed with their lilack- 
ened dust of eight centuries; I have met it in the palaces and hi-potr<^s of 
Thebea, where it dates back perhaps to the epoch of the rharaohs. I have 
foimd iteren In tbelntorior of the tympanal cftvily of the head of a mummt- 
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IKFLtENCE OF FOODS. 

Dr. EdwRTd Smith, of lUe Hospilol Ibr ConeamptiTeB,Bromptoii, England, 
contribulea lo the Proc. Royal-Mcdico-CliimrgfcBl Society a paper entitled 
" Practical Dedactions from on Experimental Inquiry Into the Influence of 
Foods." Ho considers the ase of arrow-root and other fashionable foods 
(consisting mcroly of starch and water) in preference to Iho cereals (wheat, 
etc.), as utterly Indercnsiblo, even In cases of exhaustion. He draws tha 
distinction between the action of that diet which Increases the vital power, 
and that which merely tends to prevent the lois of it; and considers that 
bccf-tc», wines, and brandy, can act only in the hitler mode, wbllo the 
cereals act in the first-named manner. &Iilk and the cereals be asserts to bo 
the most perfect form of food, and approves of the nae of skimmed rather 
than new milk in eases of fever. The great value of animal substances in 
diet, as increasing the respiratory process In addition to the supply of plas- 
tic material. Is dwelt on. In cases of debility, with lessened appetite and a 
son, perspiring skin, Dr. Smith recommends fat lo bo applied to the skin 
rather than taken Internally. He approves of suj^r and water (the French 
eaa lucriti as an innocuous and refreshing beverage, and h nk ba h 11 
effects of sugar on the healthy system have been great ag|:p3ra d T a 
causes waste, and is thus injorious lo persons under ed I d IT n, rom 
coHbc, chiefly by increasing the action of the skin, and ercb d n o 
cool the body. He thinks tea and colToo onght to be mo omm n used 
as medicinal a;i:ents. The latter he believes to bo a va ab f bn u nd 
one particularly fitted for cases of nervous excitability JI o d rs all 
alcohols to hare their chief infloeaco in sustaining the action of the heart. 

MEW DISINFECTIKG COMFOIIND. 

H. Come and Dcmeanx, two French surj^ons, have recently discovered 
and introduced a new disinfecting compound of a most simple and efllcv 
clous character. Its composition and preparation Is as follows : — To one 
hundred p.tns of plaster of Paris, finely powdered, add from one to three 
parts of coal-tar, tbon mix these two ingredients well Into a morlar. To the 
above add oUve-oil In sufflclent quantity, so as to reduce the mixture to the 
consistence of ointment, after which it ia lobe placed in close vessels for use. 
The mixture Is of a dark-brown color, and has, owing to tho presence of the 
eoal-tar, a bituminous smell. Tho olive-oil employed servos the purpose of 
binding the powder without dissolving It, so that the preparation retains its 
absorbing qnalltj when It Is placed in contact with a suppuratins sore, while 
at tho same time it never dries sufflciently to become in any way inconveni- 
ent to tho patient ttom becoming hard, and without creating at the same 
time any irritation ; while its application destroys immediately any bad odor 
which may exist, and which is as dlsajniieable to tho patient as to the 
attending physician. As this composition ibrms a kind of paste or oint- 
ment, It admits of Itelng spread upon linen, and then placed upon the wound. 
The application may be Immediate, or mediate, acrordlnj!; to circumstances; 
If applied Immediately lo the sore it docs not rnuBe pain and has a detersive 
action, while at the same lime, as It cleanses the wound. It fiivors cfsatrisa- 
Uon. By dressing wounds in this manner with this preparation. Dr. Come 
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states cbat the tworold ailvantage is obtained of disiufecting any diseased 
part, and also of absorbing any liquid which may bo present, thereby doing 
aw:iy entirely, or In a great measure', with the necessity of employtni- lint 
or rags. . 

For preventing the disagreeable odor of sinks, privies, etc., it is also 
exceedingly efficacious, and, being much cheaper, can bo used with advantage 
In tlie place of cliloride of lime. Two pounds of (he powder is sufDcient to 
dissolve in twenty-two gallons of water; or a table-spoonful dissolved In one 
and threo-ftiurlhs pints of water is sufficient per day to render Inodorous the 
refuse of a household of fbur or five persons. A morsel, the size of a pin's 
bead, will render limpid and fit for use a pint and a half of water, wUlch is 
beginning to become putrescent. The value of such a discovery for (hose 
who travel in tiie East, and capecinlly for ships at sea,l»nnot well bo ovci- 

But it also has an Important lelattoD to agriculture. One-half pound of 
the powder, dissolved in five or six gallons of water and sprinkled on tlio 
litter of a stable, will deprive one cubic yard of manure of all odor, and 
prevent the loss of Its fertilizing qualities. 

M. Velpeau, in a report to the French Academy, highly recommended its 
use to the facQlty, and gave numerous examples of lis application. This 
report was snccceded by a discussion, which Is thus reported by M. Niekles 
ftir SiSiman's Journal, Nov. 1R%. 

M. Bussy recalled the fact iliat charcoal powder, the Boghead coke, creo- 
sote, and alkaline bypochloiites, have for a long time been used as dislnf^t> 
anls. M. Chevreul next called attention to the Caet that, in the last century. 
Dr. George Berkeley, Bishop of Cloyne, had published a work on the virtues 
of tar-water, in which he speaks of this agent with enthusiasm. It was 
esteemed by him as a specific also, particularly against ulcers, virus, and 
the scurvy. More than twelve yeai^ ago, Dr. Herpih of Metz proposed a dis- 
it>focting mixture of plaster and carbon. Dumas reminded the Academy 
that one of its prizes was a few years since awarded to Mr. Sirat, who 
showed all the metallic salts which could be used with advantage in disin- 
fection — who also added that the properties of these disinlbctants were much 
exalted by the addllion of a small proportion of coal-tar. Those experi- 
ments have also been conti rmed elsewhero by Mr. Bousslngault, without, it is 
tiue, a special reftrenee lo sores and uIcctb. Coal-!ux lias been used in Eng- 
land for disinfecting dead animals for the nses of rural economy. The use 
of coal-tar has also been advised for the dead on the battle-ticld. 

Dumas added, that, having often sought an explanation of these facts, he 
bad found it in the fact illustrated by Schonbein, that the vapor of turpen- 
tine, when mixed with air, produced an abundance of ozone. lie thought 
that the vapor of coal-tar might equally ozotii7.e the air. In tills case, the 
odorous mixtures would be immediately burned by the ozonized oxygen, and 
the putrid odor rapidly destroyed. 

If coal-tar really produces this action, it Is necessary, according to Dumas, 
to distingnish three effects. 1st, the destraction of the infectious vapor or 
gas by means of ozone arising ihim coal-tar. '2d, the action of the phisler 
in preventing the production of now Infectious gases by the soildiflcatian of 
the liquids present. 3d, the point of arrest set to tlio development of pntvo- 
fiictive process by any of the prodneta contained in coal-tar, and especially 
the phenic acid, which In the smallest traces, in the ftirm of phenate of soda, 
Secures the preservallon of animal matters In fl'ee air. 
23* 
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OS TUE ALLEGED PBGSENCE OF 6AMD m SUGAR. 

At the American AsEovtittion for the Promotion of Science, August 1B39, 
Prof. Horsford, in a paper on Iho above sulijoct, remarked, that lliero was, 
^rbaps, no adulteration more unhesitatingly charged upon grocers than 
that of mixing Band with sugar. The granular condition of sand, and its 
clean look, and its cheapness, were supposed to confer upon it such admlr- 
alile adaptation, that ihe icmpiation 10 use it coold scarcely t>e resisted. His 
atteniioD nros culled to Ibis subject by a gentleman irho hod received trom a 
rriend a present of a, cask of maple sirup, who exhibited to him wbat he re- 
garded as a quantity of very brij^ht and glistening quartz sand. Although 
the circumstances rendered such a thtng eKccedlngly Improbiible, still he re- 
garded it an an Instance of adulteration, ac first, an account of the resem- 
blance of the Impurity lo bright, clean sand. 

A l^w months since, be received a specimen of deposit fVom maple sirup, 
which, on examination vritli the microscope, was found to be composed of 
minute, trell-delined crystals; and on further examinatioo, the crystals were 
found to be solnblo in hydro-chloric acid, and when healed on platinum, 
before the blow-pipe, first to blacken, and after conversion into a coal, with 
prolonged heal, to become white. The residue effervesced with acid, and tho 
solution gave a precipitate with ammonia and acetate of ammonia, insoluble 
in acetic acid. The sand was evidently a lirae salt. Organic analysis and 
determlnallon of the lime showed it to be a tartrate of lime. This fact 
shows that tartrate of lime has been sometimes mistaken for a much less 
legitimate adulteration of maple sugar, and the burden of proof against the 
dealers Is much lessened. 

ACTION OF UOBUANTS. 

O. L. Erdmann and Mlltentzwey have published highly interesting expei> 
Imentfl on the action of mordants, espechilly of alum on cotton, and have 
proved, almost to a certainty, that no chemical triple-combination takes 
place between cellulose, alumina, and coloring matter; bnt that the vegeta- 
ble fibre takes ap mecbanically a mlnnte portion of the earth, which then 
combines with the coloring matter, and that only minute portions can fasten 
a color, since an excess of the mordant will act as resolvent. 

IMPEOVEMENT IN THE MANUFACTURE OF STnAW-FAPER, 

The fbllowjng are the main points of an improved process for the mann- 
ftlcture of straw-paper, recently patented in lingland, hy R. H. Collyer. The 
straw Is first Soaked or boiled in water to render it soft, then it is subjected 
to a cutting action, and also to a grinding-machine. This latter operation 
seems lo be the improved feature. The straw is rubbed between grinding 
surfaces until every knot Is crushed and made into Impalpable pulp. la 
this finely subdivided state, the pulp is boiled in a strong caustic alkali, 
which dissolves all the silica (hard specks), and reduces It to a fine comli- 
tlon. It is (ben bleached, and treated In the usual way. 

HOW TO BESTORE THE WRITING OF DAMAGED LETTERS. 

Alfred Smce, of London, F. E. S 
restoring the legibility of letters, e 
action of ica-water. 
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" Tbe letter shontd be lii;htlj onra bmslied over with dllnted ranriatfc acid. 
Ab soon aa the paper is tlioroushly damped, it must l)o ajiain liruslied over 
with a intumtcd solution of yellow pruseiatc of potash, when the writing im- 
mediately reappears in bine. Id Ihis latter operation, picniy of ttie liquid 
should be employed, and care most be taken tliat the brash Is not osed so 
roughly as to tear the surToce of tbe paper. This result is obtained by sim- 
ple chemical laws, as the iron which oxists in the writing-ink la retflined in 
the fibre of the paper, and by iho action of tho fcrrocyanlde of potash, 
Prussian blue ia formed — the acid being used simply to place the iron under 
favorable conditions for unltlni; with the fen-ocy^iidc. The letter should 
then bo waalied in a. basin of clean water, and dried first between tlie folds 
of blotting-paper, and subsequently hy holding It before the fire, when the 
letter la fit for the counling-honse. If the letter should be of much perma- 
nent vulae, I recommend It to be carefully sized with a solution of isinglass 
l>efore being filed; but if the paper has been much rotted, the operation 
requires care, and should not be done nntil a notarial copy, or photograph, 
has been taken." 

WAX AND BOSIN FOR PAINTING. 

To oil-coats there Is this objection, that they require a comparatiTcly long 
time to dry. When oil of turpentine is used, thou);b it evaporates fast 
enough, it leaves the painting soft; and although, by Ihe addillon of some 
other substancea the drying may l>e hastened, it even then takes up coo 
much time, and leads to the substitution of white-wash and other water- 
colore. Mr. Aliuya now proposes a mixture which yields a coat of paint 
that will dry as fast as while-wash, but leave as durable and elastic a coat 
as that of oil. To prepare it, inatead of more linseed oil, as osually, he adds 
to Ihe paint, ground in oil, a solution of wax and rosin in spirits of turpen- 
tine. Tbe mixture thus prepared has the appearance of common oil-palnl, 
and acts like such ; on the evaporation of llie turporline, it leaves a coat 
salfidenUy hard to bear gentle rubbing without coming off. Durrcswil has 
reported some experiments with this mixture, and finds that, aiihouKh It 
becomes suScienlly dry and hard after u time, it doea not equal a good oil- 
coating in this respect; but be haa no doubt that for some pnrpoacs Alluy's 
wUtare will be found qnlte desirable. He givea tho following formula for 
its preparation; Ten parts of pure yellow wax aro dissolved in tlie same 
quantity of linaeed oil, and five parts of rosin in eight of spirits of turpen- 
tine, at a slow heat, in separate vessels, until quite liquid, when Ihey are 
taken f>om the fire and mixed, with constant stirring until they thicken. 
In this condition Ihe nilxlure serves for out-door and store-work. If to be 
applied with ground paints, it is thinned with spirits of turpentine aa 
required. — Dinger's Joaraoi. 



Amyl Alcohol, Fvsd Oa, CioHisOj. — This alcohol, which has been referred 
TO as an impurity of alcohol, is contained in the products of fcrmenlaiion 
of potatoes, grain, and grape husks. To obtain it in a state of purity from 
the ordinary grain fuse! oil, which may be obtained at diatilleries, the crude 
fdsel oil is agitated with an equal bnik of water, the waler removed, and the 
oil distilled with aliout Ita own wel^'ht of dry carbonate of polassa. The 
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potnto ftisel oil, diatillinK at first, itill contains some alcohol, and the re- 
ceiver is therefore clianced as eoon na the temperature in the retort lias 
risen to 2iJ8', when it remains sCationajy. This part of Ibc distilhilu Is Ilia 
pure amylic alcohol. 

It may also bo obtained suAldently pnre for all pnrpoaes, if tlio crude oil 
is at once distilled over a slow fire, and the receiver changed when the tcni- 
peraturo has attained 2!(8'; a rectiflcation of tbis product ia necessary, and 
(ho Urst portion of all tlie dletlllates may be preserved for future use, wlion 
il may be added to other portions of crude (tasel oil. 

Fusel oil, thus purified, is a thin, oily liquid, cryetalliziDg at —3° F. It has 
a penetrating, disagreeable odor, and a bot, acrid laele. The inhalation of 
its vapor and Its Internal admiQistration are poisonous, producing confjbing, 
n.insea, vomiting, vertigo, fainting, prostration of the lower extremities, 
convulsions, asphji^la, and death. AmmoDla has been recommended to 
counteract these deleterious effects. 

Il Is not used in medicine, but lias attained considerable importance in 
the arts, chiefly for the artificial production of perfume and fruit essences, 
and hy oxidizing ajccnts for the preparation of valerianic acid. 

Jargojifffle Pear Oil is an alcoholic solution of acetate of oxide of amyle, 
which may be obtained by digestlne fusel oil with strong acetic acid for 
several days, but more satisfactorily by the following process: — one part of 
fusel oil, two parts of acetate of potassa, and one part of sulphuric acid, 
are mixed and distilled. The distillate is washed with a, \teak solution of 
potassa, then dried by chloride of calcium, and reelilicil over oxide of lead 
to abstract the lost quantities of fhie acetic acid. This elhcr Is a light, vol- 
atile liquid, boiling at about 21<P. Its constitution is expressed by CldAiiO, 

Beryamcl Pear OH is similar to the former; five parts of acetate of oxide 
of amyle mixed with one and one-half parts of acetic elher, are dissolved in 
trova one hundred to one hundred and twenty parts of alcohoL 

AppU Oil. — la the preparation of valerianic acid ftora fusel oil, the dis- 
tillate separates into two layers, ihe upper stratum of which is an oily 
liquid, consisting principally of valerianate of oxide of omyle. It is washed 
with a weak solution of carbonate of soda, then with water, afterwards 
dried with chloride of calclnm, and distilled, preserving that portion which 
comes over at 270= to 374"; It consists of CiolIuO, CiuHsOs. One part of 
tills ether dissolved in lix or eight parts of alcohol, furnishes apple olt. 

OiliifPiaeappleB. — Far'tbe preparation of this essence, the making of 
butyric acid Is necessary. As obtained by the saponification of butter, 
some dJSicultles are presented in freeing it of capiylie, caprinic, and vue- 
clnlc acids; It is chcrtj'ore bei^t to prepare It artificially by butyric fermenta- 
tion, for which porpose, one hundred parts of starch sugar, or cane or milk 
sugar, are dissolved In water, and set aside in a warm place, with ten parts 
of old cheese; or a mixture of one hundred parts of sugar, one hundred 
and fifty pai-ts milk, and filly parts of powdered chalk, are allowed to 
ferment in a warm phtce; if dilntoJ with water, fermentation takes place 
quicker. Atler the cessation of the evolution of gas, the liquid, on evapo- 
ration, famishes bnlyrale of linio, ten parts of which are to be dissolved In 
forty parts of water, and distilled with three or four parte of muriatic acid; 
fiTjm the distillate the acid Is separated by saturating it with chloride of 
calcium, the oily liquid is rertifieil, and that portion coming over at 327° is 
preserved as pure concentrated butyiic acid. 
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Two parts of this acid are mixed in a tubulalod retort, with two parts by 
weight of alcohol, and one part of Bulpburic add; after the ronctlon has 
taken place, the mixture separates Into two strata, (he npper of whicli is 
washed with water, dried witb chloride of calcium, and rcctlttcd : It Is then 
butyric ether, has a ipeciGc gravity of '9, and bolls above 'iSO"; it is com- 
posed of CiHiO, CsHfOa. 

To avoid the preparation of free butyric acid, the ether may tie prepared 
b^ hcatjni; the powdered biityrate of lime with a mixture of alcohol and 
sulphuric acid, skimming of the ether and treating it as above. The eascnco 
of pineapples Is made by dissolving one part of this ether In ciglil or ten 
parts of alcohol. 

Banana Essence Is prepared from a mixture of acetate of oxide of amylo 
and some butyric ether, by dissolving it in alcobol. 

Essence of Raapbtrries is usually made by mixing acetic etber witb an 
alcoholic essence of orris root. 

Quince -Essence, — In making this essence, pelargonic add has to be pre- 
pared as a Srst step. This acid Is contained in the oil of pelargonium 
roseum, from which it may be obtained by combining it with potassa; but 
more advantageously it is made from oil of rue, by hcatlni; it In a retort 
with nitric acid previously diluted witb an equal measure of water, remov- 
ing from the (ire as soon as the reaction commences, afterwards boiling 
^vlth cohoballbn ontil nitrous acid vapors cease to be evolved; the olty add 
Is then removed, washed with water, combined with potaasa, and a neutral, 
strong- smelling oil separated, after which the solution of pelargonate of 
potassa is decomposed by sulphuric acid. 

Pclargonate acid is now snfllciently pure for the preparation of the etber; 
ll still contains a resinous substance, from which it may be purified by rec- 
tiftcatioit, combining with caustic baryta, and decomposing the crystallized 
salt with diluted sulphuric acid. Pelargonic acid, by a continued digestion 
of alcohol, is converted into pclargonic ether, which is obtained purer and 
In a shorter time by saturating an alcoholic solatton of pelargonic acid with 
muriatic acid gas, washing the separated ether with water, and dryln); it 
over chloride of calcium. If the pure ether is sought, tills may berectilied; 
It consists of C4H)0, CisHirOa. 

The pelargonic, also called oenanthic ether, dissolved In alcohol, constitutes 
the essence of quince. 

Fusel Oil of Wine. — Though pelargonic ether is generally called tpnanthic 
elhcr, many chemists apply the latter oame to the pure fusel oil of wine, 
which, though closely analogous to the former, thoy assert to be a different 
compound. This fUsel oil Is the caose of the persistent smell of all or most 
wines, and is quite distinct (Vom their bouquet, which in some wines Is 
wuuling altogcAer. It is obtained by careAil distillation of the ferment of 
wines mixed with half Its measure of water; a little cenanthic acid may be 
removed by agitation of the distillate wich some carbonate of soda ; the 
liqnid is then heated, the ether rises to the surface, and is obtained free of 
water by standing over chloride of QaSeiam. — Paniah'a Praclicai Pharniacp. 

ON THE ODORS OF PERFUMES. 
At a late meeting of the French Academy, M. Cberreul presented b com- 
munication upon the mode of action of odoriferous substances. This dls- 
cnsslon was Intended to recall the publications wliich this dlsllngalshed 
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chemist has mode dnring tbe post Ihirtf y cnre — refic]irches made specially 
lo trace odors lo Iliclr malorla.1 caiucs. lie reviews in llic followinjr manner 
Iho BTtion b; which bodies exert their odoTB when properly mixed with 

h odo Ifcrons mjiteriala. 1st. Bodies, themseltcs odorant, disguise the 
mlors of o her Eubatancea, as a strong light overpowers a Teeble one. 2(1. 
B dl b Ing themselves odorlferoog, an in the manner of an acid in ncu- 

ml ng a base. 3d. Solid bodies may act by capillary affinity lo absuvt) 
od rs as is the case, for examplu, with charcoal. 4lh. Other bodies act by 

01 he constitution of the odorant substance, productn); new com- 
p und i her odorless or nearly so. Such is the action of moist chlorine or 
o yi; na d water. 5th. Lastly, the action may be twofold, as In the case 
of hlo Ine and ammonia, decomposing one portion and neutralizing the 
oh w hout decomposition. 

1« u n llzalion Inelodes the largest class of cases ; thus the volatile odorous 
a ds a eutralized by alkalies to form odorless suils. Ammonia loses its 
odor when united to an acid. The odors In such cases are truly neutralized, 
since displacing the acids liberates ag^n the odors, each In its own char- 
Bclor. Examples of the destruction of odors are numerous and well known 
to chemists. Snlphydric acid, for instance, is at once decomposed by chlo- 
rine, and ronsequently disinfected. Ammonia, by the action of chlorine, 
offers an example of both neutralization and destruclion of q^ors, because 
at (he sumo time wo have decomposition of one part of the base and the 
neutral liation of another part by the chlorohjdric acid formed. 

M. Chevreul proposes to dellnc odors by means of a scale, analogous lo 
our notation of sounds, or for gradations of color by tbe ehromutic diagram 
(wiileh Inst device we also owe to this savant). The great obstacle to this 
plan is, the difflculty of employing the sense of smelt as wc employ llmt of 
Bl};ht or hearing, a difficulty much increased by the toleration which the 
smell soon acquires to odors — becoming " blase." 

In 1^)0 he endeavored to take account of the changin); odors exhaled by 
the woad-vals during evaporation, if possible to define exactly the kind of 
odor appropriate to each condition of the vat. He rencheiL no positive re- 
sults, although he detected in the dje-stnff bath Svopoifeclly distinct odors: 
the odor of ammonia, a sulphurous odor, a metallic odor, an aromatic odor, 
clinging for many months to the woollen stuffs which had passed through 
the woad-vat; and lastly, the odor of a volatile add analogous to that of 
animal matters in decomposition. M. Chevreul hoped to detect in these 
odors of the dye-vats syraploms to guide the dyer in his art, as the physi- 
cian finds new indications in his knowledge of symptoms depending on the 
chemical nature of organic solids and liquids, if these symptoms can be cer- 
tainly recognized by their odor. Thus he did not shrink from expoaloK him- 
self to the most repulsive odors of tbe organism to reach his results. Having 
oflen heard the odor of a cancer spoken of as characteristic, he examined it, 
and recognized it as a compond of — 1st, an ammoniacal odor, turning blue 
a reddened test-paper. Sil, a fljeble butyric odor. 3d, a heavy odor which is 
familiar in the " trying out " of suet or hird. No specific odor exists, then, 
in cancers, since the three odors recogniied coSxist in nbn-eanceroos mat- 
ters which the disease alters. lie rciognlzcd these matters in the odor 
of pus, and other products of animal origin, and he also detected In them a 
sulphurous odor and a smell of fish, dne probably to a compound ammonia. 

To alt these odors he adds what he calls the stale-nauseous {fade nausea- 
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bonde), which appears In well-water that has stood some tlaye In a Teasel in 
wliich have been placed egg-ehells impregnated with albumen. 

We may be permitted to add to these hitercatfng facta some others which 
we submit to the dlstinguJEhed author of the chromatic circle and researcbea 
on the fatty boilies. 

1. If an odorous snbstance can be neutralized or destroj-ed by another 
odorant boiif , there are others destitute of odor, which, by union, produce 
odorant substancee. 

(To this class of odorless bodies belong O, 8, Se, Te, C, H, Aa, N, and we 
might add P, which is odorless unless combined.) 

2. Likewise there are odorless bodies which have become odorant by onion 
with others endowed with odor. 

It is thus with oxalic, malic, butyric, racenic, eltiic, sorbic (the acid re- 
cently discovered by Holfhian), boric, silicic acids, all odorless, wliich how- 
ever prodQce, with the elements of alcohol, ethers more or less aromatic. 

3. It is necessary to distinguish those bodies which aet rocehanicaily on 
the olfactory membranes (for example, C3E1, FIH, BrH, IH, and the vaporB 
of NOs-mO, SOs HO) from those which exert a phy^ological influence (for 

' esampie, CI, Br, I, XOi, Soj, the hydrocarbons, the essential oils, etc). 

4. It is necessary also to distinguish bodies having an odor proper, that 
Is, an odor which exists when they form compounds with other tiodles (for 
example, arsenic). The arsenical odor is recognized in AsHa, AsBra, and 
in the cacodyl scries, 'nn Is another example. The odor of tin charac- 
terizes a lai^e number of stannic compounds. Sulphur: thus SO2SII, S%, 
SNH,?, SCI, etc., are distinguished by a more or less sulphurous odor. 

We might also mention naphthaUne, lieoziue, and other hydrocarbons and 
organic radicals. 

We see that this gronp of bodies, characterized by a pecnllar odor, em- 
braces those elements which, like eulphnr, arsenic and phosphorus, are desti- 
tute of odor; that is, their odor is manifest only in combination. If we exam- 
ine this phenomenon, we observe (o) that elementary bodies are usually 
destitute of odor; (f>) that in general the least odorant compounds are gener- 
ally oxygon compounds ; (c) highly odorant compounds are usually those con- 
taining hydrogen. Theao seemingly singular facts may to a certaia extent bo 
explained, when we remember that, In general, chemical compounds becomo 
less volatile as they flx oxygen, while by union with hydrogen they becomo 
more volatile. But theseconsidcrationsdonotexplainall; they do not tell iia 
why CO and CO2 are odorless gases, while CijH, OaHs.CiaHo, etc., are odorant. 

Moreover, the perfumes, properly so called, as mask and the aromatic 
essences, rose, lemon, orange, bergamot, lavender, etc., are eminently hy- 
drogen compounds. They ore not at ail volatile; and some of them may ho 
exposed to the air (br years, exhaling odor all the time, with no sensible loss 
of weight. Among these are the pertUmes isolated by Milon in IS-'iti. The 
Clique of odors is not refterable exclusively to the phenomenon of volntility, 
nlthou^rh. as a general thing, the odor of most iKMlies is developed when tliey 

Hydro^n must be considered, par exrfHtarf, the cxcitinj cause of odors. 
This element possesses, above all other substances, the peculiar pi-operty of 
developing odors, even with odorless liodies, ns nitrORcn, carlion, selenium, 
tellurium, phosphorus, etc., and a great number of compounds of Ihene and 
other elements. Oxygen, on the other hand, appears to act the chief part in 
the perception of odors; it seems Indeed proved that odors are not recog- 
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OS THE DETECrroN OF STBTCHNIA, 

It hna long been a f^neml opinion chat strychnine waa evanescent, and 
dilflimli, if not Impossible, Co detect BRcr death; and h«nce this poison has 
been chosen for the perpelratlon of the most odioos of crimes. Since the 
cclKhraied Irial of Palmer tor the murder of Cook, chemists have directed 
their researches to the means of detec[in{;thi9 poison in animal tissues, even 
in the most minute quantities. Their Eucccsa has lieen most complete. 
Messrs. liogcn and Girdwood have obtained strychnine IVom bony tissue 
long after the death and putrefaction of the victim who had been poisoned 
by repuated small doses of this drug. A writer In (he Loudon Medical 
Sei'iea!, who has employed strychnine for more than twenty years in the 
extermination of vermin, after describing its effecls on various animals, 
mentions the following Important fact; "I once knew a greyhound bitch 
poisoned In consequence of having picked up the leg-bone of a hare, com' 
pletely bare of flesh, it having been eaten off by hoddie crows for whom it 
had been originally laid three months previously, poisoned with siryctinine, 
and which had destroyed hundreds of them." From [his we perceive in 
how remarkable a manner this, among other vegetable poisons, penetrates 
every part Of the l)ody, and remains ready for reproduction by the chemist 
with such a degree of certainty that Che most Inexperienced experimental- 
ist can brinK forward unfailing proofs of its existence. Thus, in this as in 
other cases, punishment follows inevitably upon guile, and the skill to 
detect crime keeps eu\l pace with the Iniquity which imagines it. Next in 
importance to the prevention of crime, the discovery of an antidote engages 
our attention; and on this point also marked progreps has been made. In 
November ISW, the Rev. Professor Haughton called the attention of the 
Royal Irish Academy la his experiments on the poisoning of frogs by nico- 
tine and strychnia, and the mutual counteraclion of these poisons, which he 
believed to be Imporianl, as the action of the antidote depended on Its phy- 
siological and not on Its chemical properties. Nicotine has been more than 
once used with success to counteract strychnine. We shall instance the case 
of a Mr. Johnson, of St. Louis, who took six grains of this drug, with the 
' Intention of committing suicide, but immediately aHerwords, repenting of 
his act, he procured an emetic, which acted freely, but did not prevent vio- 
lent symptoms of poisoning setting in. A Dr. Byrne was therefore called in, 
who, acting on Mr. Houghton's suggestion, made an inftislon of tobacco, 
and administered it in tablo-spoonfai doses at intervals of five minutes, 
until a favorable change was perceived. An hour and a qimrter elapsed 
fhim the time of the poison l)elng taken until the antidote was adminliicred, 
bat this delay in Its action is accounted for by the emetic so promptly taken. 
The spasms disappeared after cwel^-e iiours, and <n the coarse of a few days 
the patient was recovereil. It la possible that other sedative poisons may act 
as anildotea to strychnia also. In evidence of which we may mention that, 
more than thirty years ago, Dr, Bewley wishing to kill a mangy cur, and 
having read in Ma^ndic's " Report on Strychnia " that the aiiteenlh of a 
grun will kill the largest dog, determined to make sure of this very little 
animal by giving it aljout half a grain. But either Magendie's statement 
~ "la drug was Bdu1lerated;rorat theendof ten minutes, the 
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dog, though snfforlng ftightflilly, was not deiid. Dr. Bewlev resolved to put 
bim out of his tDisery at once, and accordingly mixed half a drachm of 
proBsic acid witb a Utile milk, and pot it utider the do^s enont. He lapped 
the milk-fflih avidity, and in less thanamfnute vomited, got upon his lege, 
ran a^ay, and recovered. It must be observed that Mr. Haaghion's pro- 
posal Involves the principle or employing a physiological antidote to neu- 
tralize (he potaoniai/, Instead of merely rendering (he poison Inert by chemi- 
enl means, which is the plan that has hitherto been universally adopted. — 
London Lancel. 

ON '■ MABSH'S " TEST FOE ARSENIC. 

At the Aberdeen meeting of the British Association, Dr. Odling read a 
paper, the object of which was to show that Marsh's test for the detection of 
arsenic was not reliable to the extent generally supposed. He stated that 
nnmerous and varied bodies, Inclading the oi^canic substance contained in 
ordinary earth, vegetable tissno, animal tissue, salts of copper, and ordinary 
salts, prevented the formation of arsenlaled hydrogen, and thereby delbatcd 
the action desired. As a mode of separating the arsenic from these interfer- 
ing substances, the author recommended the process of diattllation with 
muriatic acid, whereby arsenic lo the form of chloride of arsenic Is isolated 
in a form suitable for testing. 

PECULIAR EFFECTS OF FHOsrBORDS. 

At a session of the Cercle de la Preseo Sclenliflque, in Paris, the Abb^ 
Moigno directed attention to two facta, novel, aud fit to figure in the pnthog- 
eneala of a poison, already charged with so many mischievous properties. 
Females, being aicfinte, breathing air filled with phosphoric emanations in 
the establishments where matches are made, ore sure to atiortj and this 
result la so common and well known, that, in localities where the manafac- 
nre of matches engages a large number of workmen, the women profit by 
It to rid themselves of the product of conception. The abb^ mode this 
statement on Om authority of a pious ecclesiastic, who guaranteed Its aalbcn- 
ticity. In men Bubmlttad to the Bame conditions, phosphorus vapors induce, 
ader a little while, a vehement excitation of the generative functions.— 
Journal de Chemi, Xedicale. 

UETAMORPHISM OF BOCKS, 

Devills Impr^nated a piece of chalk with chloride of magnesium, and 

then heated It for a long time In a platinum cracfble in a sand-liath. By a 
temperature of about 100° C, six to' seven per cent, of lime were replaced 
by magnesia. Washing!:, and repeating this el^ht times, the ratio of mofr- 
rcsia to the lime was 1:2, or nearly ibal of a true dolomite (which is 1: U). 

In this rc&ction, Tvowover, some carbonic acid was given off, and oxy- 
chloride formed. But, on exposing the piece in «-aler to the atmosphere, a 
little pure carbonate of lime formed, and separated with the chloride, and left 
a neutral dolomite. It was an unexpected result to find the carbonic acid of 
the atmosphere promoting this result, while a saturated solution of carbonic 
acid leads to the tbrmatlou of bicarbonates. 

Davllle Impregnated a aandstone which contained no lime with a mixed 
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solution orctiloride of calcium andmogneBiDm, and sabmitted It to tlie action 
of Ik eood red heat. After EeveriU rcpetitionB of liie process, the musi 
becnmc tfongy aiut more nbborbciit. PulTcrized, and raised to a, whil« beat, 
it fused to a milk-wbite mass, consiittint; of interlaciKl chrystalline fibres. lu 
speclilc tp-avity was 3'0; it was not attacked bj acids; it contained no chlo- 
rine, but coneisiod of 
§i 50'0 
equivalent to {Cu, Mg)*Sii, oi 

]Ui£EAIlCII>:S IS LIME, SALTS OF LIME, AND MACSESIA, AXD ON THE 
rORMATIU.N OF (JYl'SUUS, MAtiNESITES, AND DOLOMITES. — BY T. 
tiTEBBY HUNT, F. K. S. 

In tbese researcbcs, undertaken to clear up several obscure points in 
Chemittil Geology, the author sliows, anions; other thin|;s — 

1°. Tbe action of dilute solulioiis of bicarbonate of soda, added b; de- 
grees to liquids irhich, like scB-waior, contain both Sails of lime and mag- 
nesia, deicmiines at Sist the separation of all the lime as a nearly pure 
carbonate, aller which there is found a very soluble bicofbonale of magnesia, 
wbicb separates fVom cuncenlraled solutions as a hydrous carbonate. 

2". Carbonate of lime, as Is well known, requires for its solution about 
1000 parts of water, saturated at tbe ordinary pressure with carbonic acid; 
but its solubility is much auftmented by the presence of sulphates of soda 
or magnesia: In which case there is formed a bicarbonate of soda or ma;;- 
ncsia. together with snlpliaie of lime, which may be precipitated by alcohol. 
When a solution of bicarbonate of lime, mingled with sulphate of maenesia. 
Is evaporated at a gentle heat, crystalline gypsum Is first deposited, while 
bicarbonate of maipieaia remains in solution, and is separated, as the liquid 
is concentrated by evaporation. In the form of hydrous carbonate. 

3°. When heated under pressure to 300° or 400° F., the hydrous carbonate 
of magnesia is converted into a sparingly solnble crystalline, anhydious 
carbonate, which is magncsite; but if the amorphous hydratcd carbonate is 
mingled with carbonate of lime and then healed, tbe two combine to form 
a double carbonate, which is dolomite. 

In Haidinger's Ibmous experiment, which was supposed to prove the 
formation of dolomite by the rdlctlon. at 400° F., of a mixture of sulphate 
of magnesia ond carbonate of lime, no double salt la formed ; but a mix- 
ture of carbonate of lime and magnesia is readily separated by dilute acids. 
In Marignac's process, where chloride of magnesium replaces the sulphate, a 
portion of double carbonate is, however, formed, and remains mingled with 
mo^eslte and carbonate of lime. 

4°. Besides the gypsums of cpieenlc origin, there are probably othera 
which have been formed by the simple evaporation of liquids like sea-water, 
but the greater numher of stratified gypsums aie.assoclated with magnesian 
roclts,— a fact which Is readily explained by the ructions indicated above. 

Mr. Hunt considers attentively the various facts presented in the history of 
magnesian limestones, and rejecting entirely the theory which ascribes their 
formation to a melamorphism of sedimentary limestones, maintains that 
they have been produced by the chemical union of carbonates of lime and 
magnesia, which were deposited In a state of mixture fh)m the waters of 
seas and lakes. The carbonate of magnesia has either been produced l>7 
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tlic notion of bicarbonate of lime with simullaneone formalion of gypanm, 
or by iiicarbonatQ of aoda producing at thu aume time chloride of sodiam- 
In tbid way have been formed those magncaiaQ limestones which ure not 
Bssocialed with gypsums. The intervention in thle process of the waters of 
alkaline metaliitterous springs, will explain Uie metalliferous character of 
many magneslan rocha. Tho source of the bicarbonate of soda has been 
the decomposition of t^ldapathic rocbl, whlcb have formed clays and clay 
Blales ; and the action of this alkaline carbonate upon the lime and magne- 
slan salts of the primitive sea, has given rise to limestones and dolomites, 
aa well as of the sea-salt which we find in ihi; ocean. At the same time, 
the removal of the carbonic acid of the atmosphere, which was absorbed 
by ihe soda and then fixed in the form of carbonate of lime and magnesia, 
has served to purify the air, and fli it for the snpport of the higher orders 
ofplanta and animals. In this relation between the atmosphere, tbe ar- 
gillaceous rocks, the limeEtoncs and the salt of the sea, we have a remarkable 
instance of the balance of chemical forces in inorj^anic uatme. — Sillman'i 
Journal, Vol. xxvlli. pp. 170—365. 



The American Journal of Science for January 1859, contains the first part 
of a paper on the above subject, by M. Carey Lea, Esq., of Pbiladelphia, in 
which certain numerical relations between tho elementary bodies, before 
unnoticed, or only partially noticed, are developed in a remarkable and 
exceedingly interesting manner. 

Faw of the so-called elements present more directly marked analogies than 
nitrogen, phosphorus, arsenic, and antimony ; while Ciihours and Hofmann 
have shown that pbosphorua stands in every respect intermediate between 
nitrogen and arsenic, (brmlng compounds of the type 3(CiIli)PIICl, etc., 
like the nitrogen compounds, as well as those of the typo 3(C4Hi)POi, 
etc., like those of the arsenic and antimony groups. These authors f^irther 
observe, that the equivalents of phosphorus, arsenic, and antimony, differ 
by nearly the same number (44 to 43), bat that nitrogen does not exhibit 
this relation. Beyond the fact of the approximate equality of these two dif- 
ferences, the analc^ has never been extended. Mr. Lea, however, shows 
that tills relation may be extended not only to nitrogen, but, with exactness, 
to many olher elements. 

Thas, if we form a descending arithmetical scries, beginning with anti- 
mony = ISO'S, and diminishing by a common difference of 45 (403 in one 
Instance, 44 in several), we shall find that such a series docs not cease with 
the third term, P = 31, but gives tor a fourth — 14, the exact eqnivaient of 
nitrogen with a negative sign. The fifth term will bo — 59,.the exact equiv- 
alent of tin (with a negative sign). The sixth will be — 104, or very nearly 
the equivalent of lead (also with a negative sign). The seventh — 149, very 
nearly double the equivalent of arsenic, a previons term in the same series. 
These results exhibit themselves more strikingly when tabulated, as follows : 

It will be seen presently that the nuinlrer 161, the eleventh term In tho 
foilowlu); table, occurs also in tho ascending positive series, and may repii)- 
sent the equivalent of a metal existing, but aa yet unknown. 

If we examine the position occupied by antimony, arsenic, phosphorus, 
and nitrogen. In the electro-chemlcd scale of Berzelius, we shall find that in 
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proportion as their eqnlTalent nambers dimlolsli, their properties become 
more and more clectro-negBliye; a. corrcBpondlng change fs bIbo visible in 
the organic radicals which tbeee elements ore capable of forming by their 
nnlon with carbon and h;(Iro|ren. The passage IVom the positive to the 
negative sign in the Interval between phosphorus and nitrogen, is accom- 
panied bj a marked change In the nature of the organic radicals Into which 
these elements enter; — 3(C4H])N does not possess (he power of combining 
directly with oxygen, chlorine and sulphur which 3(CiH])P, 3(C4H3)As, 3 
(Ct[Je)Sh exhibit in so high a degree. The methyl compounds show the 
' same diifcrenceB aa the ethyl. 

Again, if wc begin with phoaphoms, and form an ascending series with 
a common difference of 44 (except in one instance), wo shall find boUi the 
numhor 104, the double of which constitnted the eleventh term of the pre- 
ceding table, and also the equivalent of bismuth, the double of which 
formed the ihirtecDtb term of the same table. 
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These four elements exhibit strong analogies and ara all isomorphous 
with each other. 

If, taking mercury as a starting-point, we snbtract the nnmber 44 fhim 
each term to find the following one, we shall obtain the series — 
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The salts of tbe protoxides oT tfao three laat of theso metnls are isomor- 
phouB, and the metals themselves are all volatile. 

It is not a little cnrious that the numericallr negative membcra of this 
seriea lend into the positive members of the forcgoinu;. If we continue the 
tahlractlon of 44, we And for the fifth niiml>er 76, or ncaiiy the equivalent for 
arsenic; fbr the st:cth 130, very nearly that of antimony; fbr the seventh l&l, 
corresponding, as before remarked, with a poesihle undlsrovcred metnl ; and 
for the cii;ht1i '.^08, or exactly the equivalent of bismuth. The two eeriea 
thus naturally lead to eath other. 

The memlwrs of these two anaiogons series are further united by the tict 
thnt all of them, eleven in number, are capable of uniting with the hydro- 
carbons of the methyl, othyl, etc.. type to form powerflil oiiianio metals, 
and that tbis capacity appears to he limited to these elements alone. 

The maunesia (croup includes a well-marked nalnral femily of metals, 
whose oxides having the eonstilulion RO are related with each otlier by 
isomorphism. The equiralents at these metals, according lo the most 
recent dctenniuations, are as follows : 



Uranium, .. 



They arc fnnhermore related in the following manner by ii : 

Thus, with Cu and M^;, Zn and ilg, the sum of eueh pair is 44 nearly. 

With Cd and Mg, Pb and Ur, the difference of cacli pair is 44 or nearly. 

With U and M^. U and Fe, U and Co, L' and Si, U and Cr, Cd and Zn, 
the mean term Is 44 or neariy. 

With Pb and Mn, Pb and Fe, Pb and Ni, Pb and Co, Pb and Cr, tlio sum 
of each pair is three Umes 44 nearly. 

The strong analogy existing between M^, Cd and Zn, extends to their 
equivalents, that of Mg being added to that of Zn gives the number of 44 
nearly, subirucied from that of Cd, 44 exactly. 

Mr, Len. also shows, in a like manner, that relations depending upon tl 



number 44, exist between the equivalents or tlie following n 
may be classed toother as tendin); to form acids: viz., tin, Iltanlui 
alum, tqngsten, vanndiam. molyl)edennm, tellurium, niobium. 
If com meneing with t^>ld, An ^197, we form adiminishing series 
■a dilTorence of 44-5, wo shall find for its terms — 
24» 



which 
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The equivalent of Cu baa been here taken at doable thai DSDallyeniplored, 
or that vhlch results from taking the first oxide of copper as CnO, a vkvr 
formerly entertained by Bcrzcltus, L. Gmctio, and other distinguished cbem- 
isls." 

The second number in the above series, 153'3, docs not correspond ivith 
the cquivaleat of any known elcmenl, and, like the number 164, which occurs 
twice In the nitroscn scries, may represent the equivalent of some element- 
ary body as yet unknown. 

The same relation may also be extended, with more or less approxima- 
tion to the platinum group, which Datarally divides itself into two families,' 
rodlum, rutlientum. and palladium; and platinum. Iridium, and osmium; 
and the difference between the equivalents of the two groups approaches 
to4D. 

So, also, if we take Gerhardt's equivalent of carbon = 12, the sum of the 
equivalents of carbon, boron, and siliclnm, amounts to 44 exactly. 

From these and other examples, which Mr. Lea develops at considerable 
length. Ills evident that the namber44 — 45playsaD important part in the 
science of Stoicbiometr?; and the relations which <lepend upon it are sup- 
ported. In some cases at least, in a remarkable manner, by analogies of 
atomic volume. That each analogies are a support, becomes evident Aom 
the following considerations. 

Solids and liquids are very far from being governed by the laws which 
determine the combinations of gases, in volumes either equal or havin); some 
simple relation to one another. Therefore, if we And that in some few in- 
stances snch a relation does hold good with solid sabataaees, we may natu- 
rally expect to find a close relationship existing between those substances 
thus united. We may even be permitted, by way of hj-pothesia, to advance 
a step further, and Sndiug that a given volume of silver unites with a given 
volume of oxygen, and that the same yolame of gold unites with precisely 
the same volume of oxygea, to conjecture that gold may differ IVom silver 
oniy by a third substance, which unites with the silver without increasing 
its volume, or affecting the amount of oxygen which it is capable of sat- 
urating, Ijut which, on the Other hand, alters Its chemical equivalent, its 
spcdfic gravity, and other physical characters. 

Moreover, if we find that by subtracting from the chemical equivalent of 
silver half the difference between the equivalents of silver and gold we 
obtain the equivalent of a third metal, copper(Cu = 63-4), which also, under 
equal volumes, combines with a quantity of oxygen expressed by a very 
ahnple relation with that capable of saturating gold and silver, we may at 
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least gpecalate that tbe three may fona t, series coneUting of tiro sabstanoea 
combiued in different proportions. It Is true tbat we mast be extremely 
camioua about vcnmrint; upon iijpolhesoa inyolvinji; a compound constitu- 
tion of bodies wbicli all our efforts liave hitherto proved ineffectual to de- 
compose; but, on tbe other hand, it mast be admitlecl, tbat when we Had 
RO-called elements arrant^ng themBClvcs into a series of terms having; a 
common difference, and wben we find the terms of these series nniud by 
equality or simple relation of atomic volume, we cannot grant tbat their 
elementary nature bag been absotuteij established. 

The followlnir Buhstaucee combine relations of chemical eqoivalenie already 
pointed OQt, with analo^es of atomic volume : 
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(Where pbosphoma, arsenic, etc, are compared In the solid state, the 
unit of relation Is of course different,} I( has been already remarked, that, 
in point of chemical relations generally, lead and tin are less closely united 
with tbe aeries than (be other members composinj; it; but the relation be- 
tween the atomic volumes of lead and antimony — the latter almost the lost 
terra at the other end of the series — is almost absolutely exact. Nhroj.'en 
Is of course omitted in the second table, as we do not know what would be 
Its atomic volume in the solid state. 

For the Itirther details of this paper, we must refer our readers to the 
Journal to which tbey were originally contribated. In conclusion, however, 
Mr. Lea remarks, that the relation developed by him, depending upon the 
same, or approximately the same number, extends to no less than forty -elitbt 
or the elementary bodies, — the differences rarely exceeding the possible er- 
rors in tlie determination of the chemical equivalents; or to all the elements 
except those as yet imperfectly understood, most of which may yet ranee 
themselves under the same law, and except the oxygen group, — oxy (ten, sul- 
phur, selenium and tellurium, substances which stand alone and unmistak- 
ably apart Ihim the other elements. 
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ON TEE CONDITIONS OF GEOLOGICAL TDIE. 

Thk BDcceasive modifl cations which the Tiews of pbyelcal geologists have 
tmdergone since the infmicy uf thdr Bcience, with regnrd to the Bmount and 
the nature of the changes which the crast of the Rioba has Buffered, have 
ail tended towards the establishment of the 1:>elief, that throoghoat that vast 
series of ages which was occupied by the deposition of the straiifled rocks, 
and which may be railed "geological time" (to distinKUlsli it from lbe"his- 
torioal lime " which foilowod, and the " pre-geoio^cal time " which preceded 
it), the Intensity and character of the physical forces which have b«en in 
opcralloa have varied within but narrow limits; so that, even in Silurian 
or Cambrian epochs, the aspect of physical nature must have t)een mooh 
what it Is now. This view of the condition of the earth, so fur as geological 
time is concemetl. Is, however, perfectly consistent with the noliou of a to- 
tally different state of tblaia In antecedent epochs, and the strongest advo- 
cate of anch "physical nniformity," during the time of which we have a 
record, might, with perRict consistency, hold the so-called " nebular hypoth- 
esis," or any other view involving the conception of a long series of states 
very different fhun Chat which we now know, and whose succession occu- 
pied pre-geoiogical lime. The doctrine of physical uniformity, and thai oT 
physical progression, are therefore perfectly consistent, if we regard geolog- 
ical time as having the same relation to pre-((cological time as histoi^ial 
time has to it. The accepted doctrines of pnlieontology an by no means In 
harmony with these tendencies of physical geology. It is generally believed 
that there is a vast contrast between the ancient and the modem organic 
worlds — it is Incessantly assnmed that we are ncquainlcil with the l)cj>in- 
nintf of life, and with the original maniftstation of each of its typical forms: 
nor does the fact that the discoveries of every year oblijte the holders of 
these views to change their groand, appear sensibly to affect the tenacity of 
their adhesion. Witiiout at all denying the considerable positive differences 
which leallj exist between the ancient and the modem forms of life, and 
leaving the negative ones to be met by the other lines of armament, on im- 
partial examinntlon of the facts revealed by palaeontology seems to show 
that these differences and contrasts have been greatiy exaggerated. Thns, of 
some two hundred known ordei-s of phints, not ono is exclusively fossil. 
Among animais, there 'is not a single totaiiy extinct class; and of the or- 
ders, not more than seven per cent., at the oulsidc, are unrepresented in tlio 
existing cicucion. Again, certain well-marked forms of living beliifis have 
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esiBied throngh enormons epochs, surviTing not only the changes of phys- 
ical condicions, but persiacln); i^iDpamtively unaltered, whtle other fbrms of 
life have appeared and tllsappeared. Sucb forms may be termed " pereist- 
eat types" of life; auJ examples of tbein are abundant cnou);h In both the 
animal and tlie vegetable worlds. Among plants, for instance, ferns, club 
mosses, and Coniferce, some of them apparently generically Identical with 
those now living, are mot with as far back as Ibc carboniferous epoch; the 
cone of the oolitic Araucaria is hardly disiini^lshablo from that of existing 
species; a species of /'inus has been discovered in the Purljecks, and a wal- 
nut in the cretaceous rocks. All these are types of vegetable slruclure, 
abounding at the present day ; and surely it is a most remarkable fact (o 
find tbuin persisting with so little change throogh such vast epochs. Every 
sub-kingdom of animals yields instances of the same kind, which are known 
to have persisted from at least the middle .of the Palieozolc epoch to our 
own times, without exhibiting a greater amount of deviation from the 
typical characters of these ordort than may be found within tlieir limits at 
the present day. It Is dlfHcalt to comprehend the meaning of such facts as 
these, if we suppose that each species of animal and plant, or each great type 
of organization, wan formed and placed upon the surface of the globe at long 
intervals by a distinct act of creative power. If, on the other hand, we view 
" Persistent Types " in relniion to that hypothesis which supposes 'the spe- 
cies of animals living at any time to be the result of the gradual modiflca- 
lionof preexisting species, — an hypotliesia which Is supported entirely on 
negative evidence, and Ihcrcfore wholly untenable in the present state of the 
science, — Ehclr existence would socro to show that the amount of modilica. 
tion which living beings have undergone during geological times, is but very 
small In relation to the whole scries of changes which ihcy have suffered. 
In fhct. palicontolci;:y and physical geology coincide in indicating that all 
we know of the condition In our world during pwlo^J^cal lime, is but the last 
term of a vast and, so far as our present knowledge reaches, nnreeoiilcd 
Eorles of changes In the eondltlon of the earth. — Loniloa Literari/ GiattU. 

ON DF.Er-SEA EXFLORATIOHS. — BY PKOF. W. P. TEOWBRIDIJF, 

The following Is an abstract of a paper on this snlucct. coniinunii.iicd 
to S.Uiiaan's Journal, Vol. xxvi.. No. 78. by Lieut. W. P. Trowbridge ; 

The first systematic deep-sea explorations were andoohtcilly miidc by 
Commander C. H. Davis, U. S. N. This offleer. In 181-'), while ruimini; a 
line of deep-Gea sonndlngs across the Gulf Stream, obtained ono cost of IXf) 
fVithoms.and brought aspccimen of the bottom, in ihuso-eullud " Sleilwn;;t'ti 
Cup." In the succeeding year, In the same explorations, soundings woid 
made to the depth of 1500 and 3160 fathoms, without finding botloin ; lint, 
in the latter case, the temperature of the water was recorded at IbB deplli 
named. In 1818, in the explorations off Cape Hutterus, tlie officer cngnHi-'l 
In the explorations lost his Instrument, with 3.100 fathoms of line out. Iji 
these explorations of Commander Davis, 05 specimens of the lioitom, n'nl 
■iTi specimens of water, at various depths, were brought up nnd preserved.' 

• These specimens Anim the ocean bottom ven fnbmltted id tlie Uie Prod Billc-, 
of Weat Point, for examinaliOD, who r*poned ou them as foUOHS: Ail tlie spcpl- 
mens ire of the bigliett interest, belug filled with or);Buisme, parlicDlarly llie Jul' 
cnrcous l-otylliolamia, la *n imoum Ihet is renlly amiizing — himdrecis of mll1l«i>s 
existing in every cubiD Inch of these greea niDd& The mosE Imeresting spoulmuu 
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Onr princlpil ol>|ect, however. Is to notlee those great depths obore no 
boHom mu fiiund, and to examiae whether the failnt« to find the baaom was, 
under the cin^nmetances, any prooT that It did not exist at much less tieplba 
thao tho^e reported, or wbedier «n; conclosioii tniaierer cau be derived 
rtvin the resnlts. 

When we reflect that two-tblrd« of the earth's aorface it covered with 
water, while the remiunlng third it di7 land, and that the flgora of the 
solid part can only be known when we can trace with certainty the motm- 
tain-raiigea and valleys along Ibe bottom of the sea, it becomes imponaiit 
to iti^rniinlie those reported meaHurementa wliich t^ve such enormous lie- 
prensions In ditTvrent parts of the eea, compurcd with wliich the hlsrlicst 
muunlain-ranitea are insi^iQcant eleTations. NuDicroiis Instances have 
been reported In which soundings have been made to the dcplh of live, six, 
Bevcn, elKht, and nine miles, withoac finding bottom ; and a)^in over lar^ 
areas the bottom of the sea is represented as a comparatively level plain, 
BObmcrRcd to the depth of two, three, or four miles. Supposing; th»ie 
reported measurements to have been correct, we would have, still, very 
Insnflicieni data for arriviuH; at any correct conclnsions with rejranl to the 
elevations and depressions of the ocean bed. What Idea could be formed, 
for Instance, of the topojnuphy of our country, if our knowledge of Its sur- 
face mnslxted In knowing; the height, aliove the level of the sen, of only 
one point in every Slate of the Union? Such points, selected at rnndorn, 
miiiht be the highest or lowest points within nn area of some ihousnnds of 
Miuare miles; and, after all, we would only know that II was possilile lo 
mcoBUrc those heights, without being able to corycciuro, even, ihelr relation 
to each other. In the case of deep-sen ioundinjra, we only know Iha* 
Imtom has been reached —in some instances at depths which fIiow tliat 
our ideas concerning the nnfathomable abysses of the ocean have been 
erroneous, and to sustain the belief that the mean depth is less than has 
been supposed. With regard to the uncortainlieB of the mensurcmcnts, it 
is not snfflelent to say that, compared with the immense area over wlilch 
they are spread, Che depths are very small. It might an well be arfnied that 
the height of the Alps is insigniAcant compared with iho distance around 
the curlh, and therefore an error In hcl<^ht of one or two miles Is unimpor- 
tant ; or that Iho elevations of ordinary mountain-ranges need not l)e 
noticed when coin|iared with the ai'ea of u continent. We are dealing with 
fltntc quantities, not wllh the Infinite wilh which they may be compared; 
and an error of several thousand feet In two or three miles Li hnntlj- within 
the limits of scientiBc accnracy. 

Frominent amoni; the insianccB of these reported unfathomable depths, 
stands the sounding of Ciiiitain Denhara of the British navy. In II. M S. 
Himld, made In October IS-'a, on a voyage fVom Rio de Janeiro lo the Cape 
of Good Hope. This is an extreme case; but since it is reported among the 
greatest deep-sea casts, tt will serve best for illustration.* All other great 
casta of the load which have been reported are subjecl to the same cnu^'s 
of error which are lo be found In this, some in a greater and some In a less 
degree ; so that it Is not necessary for us to believe, yet, anything wilh 

is llw one labelled No. 1, iBlilaile 39° (W 40", InnRihirtQ IS'' B6' 47", 90 fBihome. 

Ly a pmolised eye without ILo aid of a magnlder. 

* Lleulenaat Usury dlsciusea these deep cbbU in his sailhii; directloae, but his 
raks for arriving st the depth, do uot seem to me to be eutlrvly utisWoiy. 
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Te(;ard to them, e-xtxpt that they gars no result. The saundlng of Captain 
Denham was made with a lead weighinB nine pounds, attached to a lino 
one-tiinth of an inch in diameter: and it ia reported that tliia lead descended 
10 the depth of nearly nine miles in the eea without touchtn); bottom. 

In accordance with a plan which orisinaied with the lamented G. M. 
Bacha. U. 8. N., in 1S46. in the explorations of the Gulf Siream, and wbich 
has constanti}' been followed since, Captain Denham noted the time of run- 
ning out of the successiva portions of the sounding-itne during the nine 
hours of its supposed descent- According to these observed times of 
descent, the nine-pound lead communicated to the descending line, at the 
depth of 3000 fathoms, or 18,000 feet, a veloeitj of two tixt per second, — a 
result which la phUasophicaHy impossible, since the resistance of the water 
acting upon a line of this diameter, moving with a velocity of two feet per 
second, at the depth mentioned, amounts to more than three times the 
weight of the lead or shot ased. It will hardly be necessary to enter into 
any argument to show that there can be no motion of descent, when the 
resistance to that motion is three times Che weight of lite moving mass. 
Fmther, the observations show that the nine-pound shot and line were run- 
nlnic with a velocity of two feet and a half per second, at the depth of 2000 
fethoms or 13,000 feet. Here the result contradicts. In quile as strong a 
manner, the mechanlcaJ laws of the descent; and in fact, below 1000 I'nth- 
oms, or 6000 feet, if we credit the ohservalions, a Telocity was observed in 
the running out of the line which it was iuipoesible for the lead to com- 
municate to it. In fact, but a Bmail part of that velocity could have tieen 
produced by the descent of the lead. Here wc have a reliable result to the 
depth of 1000 fathoms only. The ditfcrence between this result and the 
conclaslous of Captain Denham is simply the difference between one mile 
and nine mikt. 

Ill measuring the distance to the sun, onerrorof eight miles would hardly 
be worth noticing, perhaps^ but what conclusions can be drawn from a 
measurement in which the probable error amounts to eight limes (tie whole 
distance? ' 

Popuhir ideas with regatd to the sinking of bodies sea h ro- 

tol'ore been vague; for the reason, perhaps, that the h -o m 

this descent, and which are derived from the well-ki wn fl 

have never been fully deHned In their application to p h 

ocean. Some imagine that ships which founder at s It ta 

depth and tbea float about until broken to pieces, o ll w 
hank beneath (he sea; and. indeed, a recent writer in E d h p t>- 
lished a book sustaining this absurd notion. Others, again, belit, e that 
the buoyant force of the water at great depths is enormous, and due (o the 
whole pressure of die column of water al)ove, and that ail bodies which are 
lighter than water at the surface, will, if sunk to the bottom and detached 
fWim the sinker, shoot npward with a great velocity; or, in other words, 
that the demilj/ of the water increases directly with the depth. These views 
are erroneous. It is tnte the pressure increases with the depth, to the 
amount of fifteen pounds upon every sqnare inch for every thirty-four feet 
in depth; but the densitj- is not thereliy sensibly increased, owing to the 
incompreasibility of (he water; so that neither the buoyant force nor the 
resistance to the motion of any body nre sensibly increased from the surface 
to the bottom. At the depth of 3000 fathoms, for instance, the prefisure 
npOD a square inch is nearly 8000 pounds; but the column of 18,000 feet of 
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water Is only shortened about 60 feet. The density Is Ihns bnc slightly 
tncreased ; but the eObd of this enormous preasnre upon compressible 
bodies, as air, wood, etc., is to rondense them Into a smaller bnlh. by which 
they mny lie rendered heavier tfian water, and will sink of their own weight. 
A piece of wood cannot float at the bottom of the sea, bat a very slight 
extraneous force will bring it to the sarface. 

Now, how is it with tbe sonnding-lead and line? The lead, if allowed to 
descend alone, will fall with a oniform and rapid velocity to the bottom. 
This velocity will be attained within a few l^t of the snrfkce, and will t>e 
dno to the opposing tbrees of gravity and tbe resistance of the water, which 
will be tiatanced, when the oniform velocity is reached. But if a line be 
attached to the lead, a fbw bandred (eet of the line will offer a resistance 
to (he motion nearly equal to the whole weight of the lead; and as Euc- 
cesslvo lengths of line are drawn into the water, the resistance Is constantly 
increased; so that at 3000 or 3000 fathoms depth, the weight will be almost 
entirely saspcnded in the sea by the resistance of the water along the Eides 

Some Idea of the reeletance which opposes the motion of a Houndlng-line 
may be formed from the fact, that upon 1000 fathoms of a, line one-tenth 
of an inch In diameter, moving with a veltK^it; of three feet per second, tbe 
resistance is between tweniy-flve and thirty ponnds ; and if the velocity be 
Increased to six feet per second, the resistance upon the line becomes a 
hundred pounds, nearly. Or, If the length of the line l>e doubled, with tho 
same velocity, the resistance is doubled; and It Is also direcUy proportional 
to the diameter of the line. 

These are some of the reasons why an Iroprovement in the mode of 
measuring the depths of tbe sea Is not only desirable, but necessary, before 
a certain knowledge of those depths can be obtained. 

THE GEOLOGY ON NEW ZEALAND, 

It will probably be remembered, that a scientific expedition round the 
world. ID the (Mgate Nocam, was organized and despatched, about a yenr 
ago, by the Austrian government. Among the scientific officers appointed 
was Dr. Ferdinand Hochstetler, a geoti^stof great eminence; and It appears 
that when tbe Novam touched and remained for a few days at Mew Zealand, 
Dr. Hochstetler was so much struck by the peculiarities and interesting 
geological (batures of that coantiy, that he applied for and obtained per- 
mission to remain six months in that island, in order that he might inrestl- 
gnte its geology at his leisure, and especially that of the province of Auckland. 
Tlie general result of Dr. Hochstetter's explorations, commnnicated to tho 
New Zealand government, Is as follows; 

The flrst striking choracteilstic of the geology of Auckland, according to 
Dr, Hochstetler, is the absence of the primitive, plutonic, and metamorphic 
formations. The oldest rock that he met with belongs to the primary forma- 
tion. It is of very variable character, sometimes being more argillnccouB, 
and of a dark color, more or less distinctly stratified, like clay-slaie; at other 
times, the siliceous element preponderates, and from the admixture of oxide 
of iron, the rock has a red, jasper-lilte appearance. No foBslls have hitherto 
been found in this formation in New Zealand, and therefore it Is impossible 
to state the exact age; it is possible, however, that these aigillMeoua, ailfreous 
roda correspond to the oldest Silurian strata of Europe. The ei 
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groat area of this fbnnation nro of great importance, as al! the metalliftroua 
Ttins liillicno distovei-cd in Aacliland, or liliely to be found, orcur in rocka 
of tills formation. To these rocta boiong llio roppec pyrites, which bare 
been worked for some years, Ihc manpinese, and the gold-bearing quartz at 
Coromandel. The goid which la washed out from beds of quartz-KiaTcl, on 
both aidca of tlie Coromandel range, is derived from quartz-veins of crystal- 
line character and considerable thickness, running in a. general direction, 
A'om north to south, through the old primary rocks which Ibrm the founda- 
tion of the Coromandel range. The coal-beds at Coromandel, oecarrlng 
between strata of traehytic brecda, are too thin to be of any value, and there 
la no reason to suppose tlint a workable scnra exists. Nearly ail the primary 
ranges are covered with dense vir^n forests, rendering them extremel}' dlffl- 
cnlt of access; but there is every rcuwn to believe that they will yield con- 
Eiderable mineral riches. It is remarkable, that while one of Ihe oldest 
members of the primary formation Is found so extensively In Now Zealand, 
the later strata of the Devonian, Carbonfferoas, and Permian syatems, appear 
to be aitogeter wantln!;; wlillc, on the other hand, In the neighboring con- 
tinent of Australia, these memliers of the primary period, together with 
plntonic and metamorphlc rocks, constitute, so for aa we know, almost cbo 
principal part of the continent. A very wide interval occurs between the 
primary rocka of the northern island, and the next sedimentary strata. Not 
only the upper members of the primary series are absent, but alao nearly the 
whole of the secondary formationa. The only instance of accondory strata 
met with by Dr. Hoehstettcr, consists of a very regular and highly-Inclined 
bod of marl, alternating with micaceous aandstonc, extending to a thichncss 
of more than one tltousand fbct. These rocks contain remarkable specimens 
of marine fossils, which belong esclasively to the secondary period. The 
tertiary period must be divided Into two distinct formations, which may, per- 
hnps, correspond to (he Enropean eocene and mloccno. The older of these 
formationa contains the brown-coal seams, on the skilful working of which 
much of the fntnrc welfare of the province depends. 

Dr. Hociistettor explored the remarkable hmestone cavema at Hangatlkl, 
near the sources of the Walpa, the former haunts of the gigantic Moa. He 
expected to meet with a rich harvest of Uoa skelulona, but only foand a few 
l>oncs. The nativva, according to his account, have long since careflilly 
collected and stowed away, in safe hiding-places, all the Moa bones, in con- 
Fcqnonce of the value attached to them by Earopeans; but they are willing 
to cxchan;;e them for money. 

Tlio volcanic formations in New Zealand are on a vast scale. Lofty tra- 
ehytic peaks, covered with perpetual snow ; a great variety of smaller volcanic 
cones, presenting all the characteristics of volcanic systems; and long lines 
of boiling-springs, fumaroies, and solfalaraa, — pnjsent an almost unbonnded 
Held of Interest, and, at the same time, a succession of majiTiificenc scenery. 

The first volcanic eraplions were submarine, consisting of vast qoantities 
of lava, breccia, tnif, obsidian, and pumice-stone, which, flowing over the 
boltom of the sea, formed an extensive sabmarine volcanic plateau. Subse- 
quent eruptions formed lofty cones of trachylie and phonolithie lava. Thus, 
in tlie central part of the northern island, an extensive volcanic platcan 
exists, two thousand feet hifih, from which rise the two gigantic mountains, 
Tongnriro and Ruapnhu, From the former, smoke coastanily Issues, and 
the shape of the cone is changing, thus showing continual volcanic octivity, 
A grand impression Is made upon the traveller by these two magnlflcent 
25 
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volcnntc cones, —Btmptiliu Bhininff with the brilliancy of perpetusl snoir; 
Toiigariro with its black cinder cone tapped witli a clotid of wliire vapor; — 
the two majestic moantains etamtlni; aide by siilo upon a barren desert of 
pamicc, and reflected in the waters of Lake Taupo. 

In immediate connection with the volcanoca are the hot-spriags, Botlb tarns, 
And fumarolea. In Iceland only are snch a number of bot-spdnjis Ibund aa 
exist In Kcw Zealand. Althongh there may be no single In terra Itlent spring 
in New Zealand of equal magnitude with the Rrcat Geyser in Iceland, yet in 
the extent of country in which each gprinfts occnr, in their great number, 
and In the beauty and variety of the sillceooB incrustatioos and deposits, 
New Zealand far exceeds Iceland. All the New Zealand hot-springs, lilcc 
those or Iceland, abound in silica, and may be divided into two distinct 
classes — alkaline and acid. To the latter belong the soifataras, character- 
ized by deposits of sulphur, and never forming intennillent fountains. All 
the intermittent springs belong to the alkaline class, in which are also in- 
cluded most of the ordinary boiling-springs. Suiphnrets of sodium and 
potassium, and carbonates of potash and soda are the solvents of the silica, 
which, on the cooling and evaporation of the water, Is deposited in such 
qoantttles as to form a striking cbaracterietlc In the appearance of these 
springs. 

Dr. Hoehstetter's geological map of the Auckland district contains no less 
than sixty points of volcanic eruption within a radios of ten miles. The 
isthmus of Auckland is, in fact, completely perforated by volcanic action, 
and presents a large number of true volcanic hills, which, although extinct, 
and of small size, are pertfect models of volcanic moantains. These hills — 
once the funnels out of which torrents of burning lava were vomltted tonh, 
and afterwards the strongholds of savage cannibals — are now picturesque 
and pleasing features, being the homes of peaceful and prosperoui settlers, 
whose fruitful gardens and smiling fields derive their fertility from the sab- 
stances long ago thrown up I^rtm the fiery bowels of the earth. Volcanic 
action in New Zealand, according to Dr. Hochstetter, is dying out; and 
numerous facts prove that the action of the hot-springs is diminishing. 

NOTES ON SPITZBERGEN. 

The following Is an abstract of a paper on the geological and physical 
features of Spitsbergen, communicated to the London Geological Society, 
by I. Lamont, Esq. 

Mr. L. cruised about Spltzbergen, In his yacht, in the enmmer of ISrS. and 
went up the Slour Fiord, which, he remarks, is a sound, dividing the island, 
not a guif. The first thirty miles of coast along which he sailed on tills 
Fiord, consisted almost entiiely of the faces Qf two or three enormous gla- 
ciers; the water is shallow, seldom as much as sixteen fathoms, and such 
appears to be the case all aronnd Spltzbergen; and hence icebergs of veiy 
large size are not tbrmed. The shores are mostly formed of a muddy flat, 
from half a mile to three miles broad, with ice or bard ground, at from 
twelve to eighteen inches under the surface; this is intersecicd with muddy 
rivulets, and beam soxifrufcs, mosses, and lichens, on which the reindeer 
fattens. Protruding trap-rocks appear at many spots on thcee flats. A steep 
slope of mud, snow, and debris succeeds the flats, and reaches np to perpen- 
dicular crags of schistose rock, above which extend the great glaciers. 
Above these, peaks, probably of graulte, appear, when f^ of mist. The 
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upper part of the eoond has mneb drift-wood, cliicfly amall pine trees, 
weal Ucr- worn and water-loKfjed, and some wroi-li-wood, lloms :intl -li, 1- 
clons of whaks are numerous. Drifl-wood autl lioni^ of wliiil ■* \\\r^- iih- 
xei'vcd soTcriil tntlcs Inland, and high nlmve hij;h-walur murk — al kast ihiriy 
fi:el. Wliaica' ehelctons were also seen hi};h up on the Tlioil^lid [sluiids. 
These circamslances, connected with the fact that scal-HsherB and whalcn 
state their belief In the ehailowing of these teas, led the author to tliiuk 
that Spitzberffen and the adjacent islands are emerging from the sea at a 
rale even more rapid than thai at which some parts of Norway have been 
shoivQ to be rising. 

THE MAELSTROM. 

Of late yeors, even the existence of the Maelstrom on the coast of Nor- 
way lias been doubted. The ancient accounts of its terrible power wci-o 
doubtless fabulous; bnt the Mnclstrom actually exists, and is sometimes 
dangerous. M. Hagerup, minister of the Norwegian marine, has recently 
given a reliable account of 11, in reply to some questions from a correspond- 
ent of tlic Bosloa BeeordfT. The vast whirl is caused by the setting in and 
out of the tides between Lofoden and Mosken, and is most violent half way 
between ebb and flood llde. Ac flood and ebb tide it disappears for about 
half an hour, but begins again with the moving of the waters. Large ves- 
sels may pass over it safely in serene weather, hut in a storm it is perilous 
to the largest craft. Small boats are not stiSe near it, at thf time of its 
strangest action, in any weather. The whirls in the Maelstrom do not, as 
was once supposed draw vessels under the water, but by their violence they 
fill them with water, or dash then upon the neighboring shoals. M. Hage- 
rup says : 

" In winter, it not nnlVequently happens that, at sea, a bank of cloads 
shows a west storm, with heavy sea, to be prevailing there, while further 
in, on the coast, the clear air shows that on the inside of the West-ljord 
(east side of Lofoden), the wind blows iVom the land, and sets out through 
the (jord from the east. In such cas«s, especially, an approach (o the Mael- 
strom is in the highest degree dangerous; for (he stream and under-current, 
fVom opposite directions, work there together lo moke the whole passage 
one single boiling canldron. At such times appear the mighty whirls which 
have given it the name of Maelstrom (that is, the whirling or grinding 
stream), and in which no craft whatever can hold lis course. For a steamer, 
it Is, then, quite inadvisable to attempt the passage of tha Maelstrom during 
a winter storm ; and for a sailing vessel, it may be also bod enough In time 
of summer, should there fall a calm or a light wind, whereby the power of 
the stream becomes greater than that o'f the wind, leaving the vessel no 
longer under command." 

GEOLOGICAL BEVOLUTIOKS. 

The following is an abstract of a paper on the above aubjoct, recently 
readbcfore the Boston Society of Nataral History, by Dr. C.F.Winslow: 

"The general idea set forth In the communication is, that the earth, in 
falling to the sun, and following the same law of gravitation that governs 
any spheroid.il or Irregular boily in falling to the ground, must change the 
inclination Of its poles to the plane of the ecliptic with every translation of 
matter from one part of the mass to the other; that is to say, that Ita 
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present equilibrinia would be disturbed, and mnterially mollified, by such 
clian;;i^s us have, from time to time, transpired in producing the formation 
of mountaln-cliains, and continenls, and broad oceanis depressions. This 
principle can be illustrated by experiments. The earth may be represented 
by a marble or small balloon falling in a vacuum. Modiiy the form of 
these, however slit;htly, or add particles of matter lo one hemisphere or the 
olber, and a partial rotation or change of equipoise is produued, turning 
the heaviest diameter towards the earth. If this principle holds with a 
marble, it will hold wllb the moon, and with the earth, and all planetary 
masses movinj; toward I ho jjreal central mass, 

"Tlie second deduction is, that the earth was many miles larger in all its 
diameters, when organic life first appeared in Its shallow seas; and the 
nodus arjendi of physical canses was illostrated, by which have been pro- 
duced the profound geological revolutions that have divided the creative 
epochs. These causes lie in the play of the primal and central fbrces of the 
planet — attraction andrepulsioa — by which periodic condensation and 
expansion are eflbeted (see 'Central Relations of the Sun and Eartb,' 
Annual of SdeiUific Diacoeery, ISJS, p, 361); and all geological revolutions 
are direct results of (be locomotion of the planet (a rocky, irregular sheQ, 
with a plastic nnclens) in an orbit having radii vectores of unequal lengths. 
The igneous constitution of the globe, and its coatraccion in consequence 
of the radiation of heat, as first suggested hy Leihuiti, is sustained; but 
the Idea of slow and gradual puckering of the surface, maintained by 
Cordier and'modem geologists, is discarded. The permanent contraclion 
of the Ructou is produced by the escape of lava and heat from fissures and 
volcanic orifices, and by the conversion of heat into magnetism and elec- 
tricity, during its transmission through the crust, thus originating meta- 
mnrpbosis and crystallization of primitive and snperimposcd rocks. In [la 
diffusion and passage to the surface. These local processes, together with 
the periodic condensations arising from cosmical lavrs already referred to, 
produce atmospheric or gaseous voids between the nucleus and the mun- 
dane arch, which prcacnl possibilities, or absolute necessities, after long 
intervals, for general convulsions of the globe, attended by sudden cngulf- 
ments, or subsidences of vast areas of its eras!. Thus have the minor and 
greater delineations of surface now observable been brought about. When 
these catastrophes happen to the globe, the law of gravitation, as fanda- 
luentally stated above, Immediately sways the planet into new polar rela- 
tions to the plane of the ecliptic, and universal mutations of land, sea, 
climate, isothcrmnis, life, and of every other terrestrial and geographical 
condition, follow. ' The facts on which were based those deductions were 
traced IVom small to greater at length, and the geological sequences noted, 
whatever the processes may have been which caused condensations of the 
nncleus. Kllanea, a pit 800 feet deep and nine miles in circumference, on 
the slope of Mauna Boa in Hawaii, is a geological Ihct of remarkable sfg- 
riflcance. Its walls are perpendicular; and Dr. Wiuslow, in his personal 
explorations, has observed the debris of the roof projecting In a line of 
ridges, tmxa M to 150 feet high, above the sea of laia by whtcli it had been 
Bwallowed up. Tbingi'alla, in Icelond, graphccnllj described of late hi 
Lord Dulferin, is another remarkable instance of engulfment appearancts 
all Indicating a sudden catastrophe, — an area many miles in ctent bun„ 
partially submerged beneath the sea. Various sudden submergenciei ot 
small areas, within recent epochs, — for instance that of the site of old 
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Callno, on tlic 28lb of October, 1746; of llie Qaay of Lisbon, on NoTcraber 
1, 1755; and of New Madrid, on the 10th of December, 1811, and manj- 
olher irell-known fai:t9 of the same k[nd on record, — iUostrate Still more 
ftllly the modas agendi of tbese pb;sical changes, and demonstrate the 
cxintcnee of subterranean voids to rceclve falling; areas. From thii^ series 
of filctB, Dr. WinBlow useonds to others of greater magnitude, like Seneca 
Ijike, tlio ehain of great Xorth American lalics, the German Oeoan. British 
Channel, and Gulf of Moxieo, where identity of strata and fossil forms 
observable in opposite coasts and headlands clearly show former continuity, 
which can only have been dealroyed by sudden and rooro or less complete 
engolfments of immense areas of snrface. The existence of intervening 
islands, as of Caba and Haytl In the Gulf of Mexico, and of Aru bctwcca 
Australia and New Guinea, is additional evidence of this position, — they 
bearing (he same relation to surrounding coasts that tlie rid[;;es of dciiris in 
the pit of Kllanca bold to their former connection with the level of the 
general surface of Manna Boa, Carrying ihese observations still fXirther, 
St. Paul's in the Indian Ocean, which Dr. Winslow personally explored, is 
fband to be the vestige of a sunken continent, the extinct crater of some 
ancient Colopaxi or Fopocatapctl shattered and split, and opened to the 
inearsion of the sea, by the great catastrophe which revolutionized (he 
Southern Hemisphere during a former epoch. The Atoll Ibrmations. iajsfi- 
nlonsly divined by Darwin to betoken the earlier existence of moantaln- 
ranj^ and chains of craters, not only streDglhcn this conclusion respecting 
a Airmer continent In the Indian Ocean, as represented in the Miildives, 
Lncndives, and other islands; but their prodigious development in the 
Paclflc Ocean, with evidences and loftieal deductions drawn from other 
geographical and geological data, settles Che fact relative to tho snb- 
mergence of a continent in that part of the globe now occupied i>y tho 
Polynesian Islands. Sudden changes of so stupendous a character would 
profoundly alter the equipoise of the globe, and produce such movements 
of the ocean as to overwhelm all lands, and give rise to drift phenomena 
OS extensive as those whieli can be traced in the last (reological n;^. 

"These deductions, extended into tbolr nstrouomical developments, ex- 
plain the anlquo relation of the moon to the earth, the longest diameter of 
the former being held steadfastly to tuc planet, while the sun controls the 
celestial movements of both; the Torious Inclinations of the axles of the 
different planets to tbe planes of their respective orbits; and even the 
anomalous conditions of Uranus, whose retrograde rotation may be readily 
accounted for when the fact is recognized that successive revolutions of 
surface may have been so numerous or profound as to completely invert 
the planet from Its primitive relation to the sun." — Comm. 

ON THE THEOET OF GLACIERS. 

It Is only within a comparatively recent period that the attention of the 
modem scicntiilc world has been especially directed to tho very interesting 
and complicated phenomena of glacier action. Attempts had indeed been 
made by earlier observers to fVame theories by which these phenomena 
could be explained; but i\irther examination proved that the hypotheses 
thus proposed were not only insuiilcient to account for, but were in many 
coses Inconsistent with, the reaults of observation. The more accuroto le- 
BCarchca of the last few 3-ears have, however, been attended with belter 
25» 
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■n«?cs.<i ; and the main tredit of atlalnlnji to this resnlt ta nnqnestlonably 
duf to Professor J. D. Forbes. In the course of several gnccesaive journeys 
to SH-itnerland, cxtcndin-; from 18J1 to 1850, he instituted a series of minute 
observations On the phenomena of (rlacicr action, from wbEeli be was at 
length enabled to elaborate a theory by which those phenomena were ade- 
quately expiained. Until very recently. Professor Forbes's hypothesis mot 
with all but universal acceptance; bpt early in 1857 it was controverted by 
Professor Tyndail, whose objections lo it have not been removed by the 
result of observations and experiments made by him chiefly during the last 
two summers. The question being thus reopened, it became a matter of 
Interest to the public j^neraliy to ascertain more exactly Iho details of 
Professor Forties's theory, and the Rrounrts on which it rests ; and with 
n view of supplying fHill Information on this subject, the scattered papers of 
Prof. F. buve been collected and published during the past year, by Messrs. 
Blnck, of Edinburgh. The appearance of this book fiimlsbcs a Stlinj op- 
portunity for an attempt to estimate the cootributions made by Its author 
to our knowledge of the laws of (glacier action; for which purpose it Is 
necessary to state briefly the opinions which, before bis time, were entertained 
on the subject. 

The most striking and obvious phenomenon connected with glaciers is 
unquestlonahly their continuous motion. That Ihey do move. Is a flict which 
must have been evident to the earliest observers, from the barest considera- 
tion of the circumstances of the ea«e. A glacier bclnga stream of Ice, Is- 
suing from, and serving as an outlet to, the reservoirs of eternal snow, and 
extending thousands of feet below the line of perpetual tVost, It is obvious 
that Its lower extremity must be constantly thawing; bo that, unless the 
glacier were as constantly advancing, Its permanent existence below the 
snow-line would be an Impossibilily. Motion, therefore, bein-t the one 
necessary condition of the existence of a glacier, the first. task of Iho gla- 
cier theorist was plainly to assign a cause for this motion. The enriiesl 
theory on this sutiiect was that known as the Oravitatioa Theory, originally 
proposed by Gruncr, in a work published al Berne in ITfiO, but more gen- 
erally associated with Iho name of Do Sanssure, its roost ilioatrious expo-' 
nent. According to this theory, the masses of ice which comprise the 
glacier, slide bodily over their rocky bed, urged by their oivn weight, — the 
motion being facilitated by the melting of the ice at the bottom of the 
glacier by contact with the warmer earth. The fatal olycction to this 
theory is, that a sliding motion of this kind, when once commenced, must 
be accelerated by gravity, and the glader must slide from its bed in an ava- 
lanche. Other valid objections are also found in the small Blo|)e of most 
glacier-beds, and Iheir litquent contractions and changes of form through 
which it woDid be impossible that a rigid, unyielding mass of ice coiilil bo 
urged. The second hypothesis, known as De Charpentier's, or the miataiioa 
Theory, ascribes the moving force to the well-known expansion which water 
undergoes when converted into ice. A glacier is traversed by innumerable 
minute fissures, which, during summer, are filled with water, during the 
daytime ; and this water, being frozen during the night, by its expansion 
thrusts forward the whole mass of the glacier in the direction of lis slope. 
The same opinion was adopted by Agasslz, with the modification that the 
nater freezes, not in minute Assures in the glacier, but in the capillary ducta 
by which Its granular masses are traversed. According to this theory, the 
motion of a glacier must take place by fits and starts; it must be accelereled 
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b7 cold weather and retarded by hot; and mnat cease altof^ther In Cba 
winter i — all conaitioiiB which aro totally at variance with the now known 
nature of glacier motion. Farther oljjectiona lire, (hnt in the heit;]it of 
Bnmmer, those pane of a glacier which move fastest are never reduced be- 
low the f^ezing-point ; and that the conflation produced by nocturnal 
radiation cannot possibly extend more than a few inches below the sarface 
of the glacier. 

Snch was the state of glacier theories at the time when Prof. Forbes ap- 
proached the suliJGct. He at once perceived that It waa hopclcsa to attempt 
any explanation of the phenomena of t;1ncicr motion, without previously 
(•btaining precise numerical data as to the nature and extent of that motion. 
Accordinxly, in the summer of 1812, he commenced a aeries of observations 
on the Uer de Glace, which were continued, principally on the same glacier, 
during the following yeare, by which ho was enabled to deiormino the doily, 
and oven the hourly, motion of the glacier at difTerent parts of Its course, as 
well as that of ditferent Buriace-points of the same portion of the glacier. 
By means of similar observations carried on under his direction by Augaate 
Balmal In 1S44-5, the mean annual motion was determined, to<^thcr with 
the effect produced on Its velocity by changes of temperature. The result of 
these observations was the establishment of the foliowlnj; facta: The 
glacier moves amtimioaslj/, day and night, winter and aammer; the motion, 
however, ia not uaiform, being accelerated by heat and retarded by cold. It 
movea with varying velocity in different parts of its course, according to 
variations in the slope, width, and other physical peculiarities of ita bed. 
The ice in the centre moves faster than that at the sides, and that at the snr- 
tbce faster than that at the bottom; the variation In velocity from the sides 
to the centre is always gradual, and Is greater or less according to the tictunl 
velocity of tho glacier at the time when, and the point where, the observa- 
tion ia made. Now, these are precisely the hiws by which the motions of any 
tIscous fluid (of which a river may be taJcGQ as the most familiar example) 
•TO govemed;-imd, according to Prof. Forl>es, they can only be cxpreased 
by the following theory, to which the name of tho Viicom or Flaslic Tkeory 
~ is commonly given : A. glacier Is an imperfect fluid, or viscous l>ody, which 
is nrged down slopes of certain inclination by the mutual pressure of ita 
parts. The Ice of which a glacier is composed Is not perfectly eoheroni, 
but is traversed in all directions by capillary fisanros, which are always more 
or less charged w^ith water, derived from the surface-melting of the glacier 
Itself, and of the snow-Hcldsby which it is tbd; and as the fluidity, and con- 
sequently the velocity, of the glacier varies with the amount of water which 
it contains, the retardation of its motion in the winter, and its acceleration 
in the summer are flilly accoimted for. Tho lowering of the surface of the 
glacl£r, which takes place during the summer, arising partly from superiiciHt 
melting, partly from the attenuation and collapse of tho parts which move 
most rapidly, is repaired during the winter, when tho velocity of the whole 
glacier is diminished, ond, the higher regions of the glacier moving relatively 
l^ter than the lower, the yielding mass of Ice ia pressed upwards in a ver- 
tical direction. 

The above theory expresses so completely all the observed facte of glacier 
motion, that It gradually acquired all hut universal ncceptnnce, notwithstand- 
ing the startling nature of its assertiorv of the plasticity of a body which wa 
hare always been accusfomed to re;:nrd as one of the mopt brittle of known 
lubslAiices. Professor Tyndall, however, while (Hilly admitting that tho 
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motion of ft plftcier was ihat of a Tiscoun flnid, was never able to rcconcila 
liim*clf to the notion of tlio viscosity of ice ; and accorjingly, in a lecture 
dclivcted before tlic Royal Institution, in January 18j7, lie proposed another 
throry, by which tho viscons motion of glaeiers raishl be explajned. This 
thcori- is based upon a fact announced by Mr. Faraday In ISjO, that two 
pieces of ieo at 32^ will (Voeie toj^her when brought into contact, either 
with or without pressure, — a phenomenon which Dr. Hooker has named 
" Rcsclation." By experiments with small masses, be showed that ice can 
be moulded by pressure into any given form; and lie asserted tbat the plas- 
tiel^ of Ice, whether npon the large or small scale, was owing, not to its 
■viscosity, but to fVacture and rcgelation. 

Without pretending to orbitrata ou ft question disputed by such eminent 
ftnlhorilies, wo may observe, that we are not disposed to attach so much im- 
portance to the difflcully based upon the brittleness of small maaaes of ice. 
That ice Is not perf^ly rigid Is shown by its frequent bending beneath the 
weight of the skater. Other bodies, scarcely less brittle than ice, will flow 
down slopes with precisely the motion of trcnclo, or any other tIecods fluid ; 
as Is proved by an instance quoted in Professor Forbes's volume, in which 
Stockholm pilch was observed to flow very slowly out of a barrel, when it 
was sufHciently hard to break into Oagments under the blow of a hammer. 
It would seem, therefore, that the properties of hardness and btitilonesa are 
not incompatible with that of viscosity, or quasi-fluid ity. But, after all, tho 
difference between the two theories la only one of decree. If wo discard the 
tenn viscnaa altogether, and substitute for it the alias plastic, — which, indeed, 
Profcusor Forbes seems to prefer, — the sftmo desl)mution mny bo applied to 
both theories. Both agree in asserting that, b; the suhjertion of glacler-tco 
to a peculiarly violent strain, solution of continuity is produced, which is 
oftcnvftrds repaint when the disjoined surfaces are broujrht into contact by 
pressure; but, aj^cording to Forbes, the solution of continuity is only partial; 
while, according to Tyndall, it is complete. Professor Tyndall may deny 
tho viscosity of ice, but he will hardly deny its plasticity, since he has him- 
self succeeded in moulding it by pressure into a variety of forms; and. 
whether solution of continuity which it undet^oes in the process be partial 
or complete, is a circumstanco by which the ultimate fact of Its plasticity is 
not aS'ectcd. 

Hitherto we have considered the dlfliirent glacier theories with reference to 
the one point of glader motion; there are, however, several other phenom- 
ena connected with glafleis, whose explanation must be included in any 
complete theory on the subject, all of which, according to Professor Forbes, 
arc fully accounted for by his hypothesis. Wo have not spaco to enter inru 
a detailed enumeration of these phenomena, the explanation of which may, 
In most cases, be deduced with facilily ttora the plastic theory; but wo must 
dwell briefly upon two points, which appear to bo closely connected with each 
other, and of which, In one case at least, the theoretical explanation is cer- 
tainly less clear. Wo allude to the mode in which glacier ice is formed, and 
to the peculiar structure which it exhibits. We have already seen that the 
glacier pioper issues fVom, and is. In Rict, f^ by, the vast snow-flclds which 
occupy the higher plateaux of the mountains. It is to these snow-Relds that 
the term jiA-e'or firn is applied. In the mass of ne've a succession of strata 
of mote and less crystalline snow Is observed, which is generally admitted to 
be owing to the succes.<lve falls of sndw by which It is foi-mcd. The ques- 
tion, therefore, arises. What is the process by which the granular SDOW of the 
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ntri Is conTerted into the compnct ice of the glacier proper? For soma 
Hrae Profeasor Forbes, sbarinjr tho then iinivcranl opinion that anow conld 
not pass into pellucid ic« without being first melted and (hen frozen, was 
inclined 10 attribute the conversion to the liqucrnction and subsequent con' 
{relation of the n^v^ snow. This view is plaint; open 10 tbo same objeclion 
thni is urged against the dilatation theory of De Charpentler; viz., that 
there la every reason to believe that the cold of Ibe most prolonKCil winter 
penetrates to a comparattiely small extent Into the interior of tlie glacier. 
Accordingly we (ind that, in 181G, Professor Forbes abandoned this opinion, 
and expressed his l>elicr that the snow ia converted into leo by intense pros- 
sure exerted upon it when it is softened by the imminent approach of the 
thawing state; "tbe very first effect of which is to annihilate t lie strata of 
tho n^v^, Ihe most rapid gtacification being eifectcd by the lineading and 
working of tbe parts apon one another, by the dlfiierential motiona which the 
genil-flaid law of glacier progression occasions, and which also necessarily 
takes place under Intense pressure." Professor Tyndall, who verifies his 
conclusion by actual experinient, also holds that the phenomenon is caused 
solely by intense pressure; though, of course, be dues not admit to any share 
in It (hat differential motion of particles which, according to Professor 
ForlMS, ronslilules the glacier a viscous fluid. We may, therefore, assume 
It 10 be established that the glaclficalion of the n£v^ is effected by pressure. 
We now come to the second point, the atructure of glacier Ice. In all glaciers 
whose ice is well consolidated, more especially iu their middle and lower 
portions, the ice ia found to be composed of alternate veins or lamiiix of 
white, porous, and blue compact Ice. These veins are of very varj'iug width ; 
they are most distinct in those parts of the glacier which are subjcclcd to 
the greatest pressure. Their direction also varies considerably; but they 
appear generally to traverse the whole width of tho glacier, in a carve bend- 
ing down fnrD Ibe sides to tbo centre, and dipping l%)rward in the direction 
of the glacier's motion. This vfiiitd or ribboned liriKtarf was first observed 
by M. Guyot, in JS38; but the first to allacb to it a theoretical signlficnucJ 
was Professor Forbes, who noticed it in the Aor glacier in 1811. He ascribes 
its formation to Ihe differential motion of the glacier particles, occasioned 
by the faction of the glacier on its sides and bed, and by the pressure of tho 
upper regions on those below; tbe result of such motion being the separa- 
tion of the ice into a multitude of fissures, which constitute the blue veins, 
being filled up, not, as he at first believed, by the congelation of infiliored 
water, but simply by the elfecw of time and cohesion. Professor Tyndall, 
on Ibe other hand, conceives that (bese veins are the result solely of ex- 
ternal pressure (of opposed to diffcrentiaJ motion of particles); and he 
states that they are always developed in direclious perpendicular to the dl- 
roctiou of pressnre. Observing that the veined ice ma; bo generally split in 
the direction of its lamince, he traces an analogy between Iho veined stnic- 
turo and tbe lines of cleavage in slate ; and he proves by experiment that 
wax, or any body not strictly homogeneous in its structure, may be en- 
dowed, by pressure, with the property of cleaving in lines perpendicular to 
tbo direction of the pressure. He further proves by experiment that ice, 
when Bubjcclod to pressure. Is liquefied in linos perpendicular to tbe direction 
of pressure. 

Notwithstanding the extreme beauty and Ingenuity of Professor Tyndall's 
experiments, we cannot thinii that they are capable of affording a complete 
explaiuiUon of the reined structure of Ice. As far as the dovelopmeat of 
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parpen dlcnlnr lines or cledva^ Elocs, the analogy tetweea slate and l<x is 
lierfcti; bat it fails in ibo point that in ice distinct larainie are formed, vary- 
ing; In rompactncsa ; which, as far ns we know, in not the case with etute. 
Prof, Tyndall's last-named experiment woald seem to show that Ibe blue 
veins nre formed by the liquefaction of the ice in lines perpendicular to tho 
direction of pressure. But, In this cose, hot* is the freezing of this water 
effected? Not by the winter's cold, which could only affect the surface; nor 
by rej^latioQ, so lon)( at least as (he lamioie of ice and water are subjected 
to the presBore which caosea the llqncfaetion. And yet parallel veins of ice 
and water are never found in any part of a glacier. The dlftlculty will he 
removed when it is proved that pressore will develop In porous ice perpeU' 
dicular veius of compact Ice, vriihoal previoia ligatfacUm. — Lit, Gaieile, 



At the meeting of the A. A. for the Promotion of Science, 1859, Mr. C. H. 
Hitchcock, of Amherst, presented a communlcatiou on the above subject, 
which embodied in itself the results of investigations undertaken under the 
direction of Professor Edward Hitchcock, upon the mountains west of the 
Conneclicot Rhor, In Massachusetts and Vermont. The following, according 
to Mr. H., are the chief distinctions between the marks of the ordinary drill 
and the marks of glaciers : 

1. Glacier strliK differ often widely indirection IVom drill Btrice. The drift 
BtriiB may be leferred to three general directions, — to the sonth, to the 
southeast, and to the southwest, — while the glacier diroctiotie are exceed- 
ingly various, sometimes coinciding with, and often crossing those left by 
the drill. 

2. Glacier striiB occnr only in valleys radiating outwardly fVom the crests 
of mountains, or in valleys trlbotary to a main valley, in which was the 
principal glacier, while the drift strlce overtop the mouatains; or, when found 
In valleys, cross them obliquely. 

3. Glacier stria! descend from higher to lower levels, except in limited 
spots, where they may be horizootal. Drift strlie as fi«qnently ascend 
mountains hundreds of feet. 

4. Drift Is spread promiscuously over the siu-face, and the blocks are a 
good deal rounded. The detritus of glaciers more or less blocks up the vol. 
leys, and the fragments are frequently quite angular. Those, however, are 
In part covered with other materials, which have descended from the moun- 

Mr. H. then eorefiilly described the marks of an ancient glacier, to be seen 
In the west part of Hancock, in a valley through which Middlebury River 
commences to ran, and within half a mile of the crest of the Green Moan- 
tains. Here several ledges of gneissoid rocks have two sets of striis on 
them, — the one running south SO' east, the other set pointing west 30^ south, 
down the valley. The glacier set are the roost prominent ; and they cross 
tho drift set at an angle of IIP. The force by which the first set was pro- 
duHid was up-hill, towards the crest of the monntain, which, a few miles 
north of the road, rose some eipht handred or one thousand feet nhove the 
striie. The force producing the second, or glacial set, was dovm-hlll, In the 
direction of the river. 

We find traces of another glacier, passing over tho mountain towards Han- 
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cock. On rearhlnt; tlie cleared land, there are strix in tlio bottom of the 
valley, pointing north 70° east, the agent of eroBion being directed clown llio 
valley. In three places, also, before reaching the main branch of White 
Klver, are found accnmalations of detritus, Btrclcliing across a considerable 
port of the valley, in the same manner as ancient terminal moraines are 
fonnd in the valleys of the Alps. These have been somewhat modified by 
the subsequent action of water npon the surface. 

At Hancock the valley meets the valley of White River at right angles; the 
Gtrlie also are at right angles, for another glacier descended the valley of 
White Kivcr; and, like modem glaciers, these ancient ones united tlielr forces 
at the junction, and travelled the larger valley together, bending. In their 
course, to all the sinuosities of the river, as the slriie curionsly and clearly 
manifest. 

Mr. H. had examined but one of the tributaries below, but there found (at 
Kochester] the clear evidences that a glacier came down Its valley to meet the 
main one, which terminates near Stock bridge, where an immense terminal 
moraine crosses the valley. The total length of this glacier, so far as investi- 
gated, is eighteen miles, and each of (he tributaries examined was about four 
miles. The slope, in all, was grailual and uniform. 

A less striking example of the traces of glacial action Is found npon tho 
Otta Queechee, above Woodstock. Several miles further west, just east of 
Brid)^water, is a more decided example. Still others may be found on 
Decrfietd River, running up to Searsburg, and at the Hoosac tunnel; at 
Windham, on the head waters of Saxton's River; at Mount Holly, running 
nearly cast and west, on Black River; at Tinmouth, on Furnace Brook; and 
at Huntington. Probably the Green-Mountain Range was once covered with 
glaciers, on both sides, either before or after the drift period proper; for, In 
all these cases, away from the valleys, the drift sti'lie were found In abun- 
dance, pursuing a course diagonally to, or at right angles with, the course of 
the glaciers. If, as is probable, the glaciers existed before the drift, it would 
not be strange to And that occasionally the traces of their existence had dis- 
appeared, because the icebergs, etc., would wear away the strl«. The inac- 
cessibility of their localities, and the decomposing character of the While 
Mounlnin rocks, made it less probable that glaeicr-marks would there be 
fbund. Still, research might very likely discover their traces. 

S AMD VOLCAHOES- 

.8. 

In a note in the American Journal qf Science for January, 1858, 1 have ven- 
tured to put forward some speculations upon the chemistry of a cooling 
globe, such as the igneous theory supposes our earth to have been at an early 
period. Considering only the crust with which geology makes ns acquainled, 
and the liquid and gaseous elements which now sorround It, I have endeav- 
ored to show (hat we may attain to some idea of the chemical conditions of 
the cooling mass, by conceiving these materials to again react upon each 
other under the influence of an Intense heat. The quartz, which is present 
in such a great proportion In many rocks, would decompose the carbonates 
and sulphates, and, aided by the presence of water, the chlorides, both of tho 
rocky strata and the sen, while the organic matters and the fossil carbon 
would i)c burned by the atmospheric oxyecn. From these reactions would 
result a fused mass of silicates of alumina, alkalies, lime, magnesia, iron. 



D,g,t,7P:hyG00^lt' 



300 AKSBAL OF SCIENTIFIC DI3C0VEKT. 



etc.; while all the rnrlion, sulphur, and chlorine, in the (brm of ncid gases, 
tnfxecl wiih wartry vafjor, aioto, and a. probahle excoas of oxygen, ivould 
form an exceedingly dense atmosphere. When the coollnjf permitted ton- 
(Icnaatlon, an acid rain would fall upon the heated cmst of the earth, docom- 
giosing the Bilicates, and giving rise to chlorides and sulphates or the various 
liases, while the Beparated silica would probably lake the form of crystalline 
nuarti. 

In the next stage, the portions of Iho primitive crust not covered by iho 
ocean, undergo a decomposition nndcr the influence of the hot, moist atinos- 
jihoro charged with carhoalc acid, and the feldspathic silicates are convcvttil 
into days with separation of an alkaline silicate, which, decomposed by llie 
carbonic acid, finds Its way to the sea in the form of alkaline bicailwn- 
atc, where, having Qrst precipitated any dis)^olved sesquioxidcs, it changes 
the dissolved lime-aalts into blcarhouate, wiiich, precipitated chemically, or 
Beparated by organic agencies, gives rise to limestones, the chloride of cal. 
cinm bclnm al the same time replaced by common salt. The separation (Vom 
the water of the ocean, of gypsum and sea-salt, and of the salts of potash, 
by the agency of marine plants, and by the formations of gtaaconite, are 
considerations foreign toour present study. 

In this way wo obtain a notion of the processes by which, from a primi- 
tive t^ised mass, may be generated the silicious, calcareous, and argillaceous 
rocks which make up the greater part of the earth's crust, and we also an- 
derstand the source of the salts of the ocean. But the question here arises, 
whether this primitive crs-slnlline rock, which probably approached todolcrito 
in its cumposllion. Is now anywhere visible Upon the earth's surface. It Is 
certain that the oldest known rocks are stratified deposits of limestone, clay, 
and sands, generally In a highly altered condition; but these, as well as more 
recent strata, are penetrated by variona injected rocks, soch as granites, 
trachytes, syenites, porphyries, doieritcs, phonoiites, etc. These ofler, iu 
their mode of occurrence, not less than their composition, so many analo- 
gies with the lavas of modem volcanoes, that they are also nnlrersaily sup- 
posed to be of igneous orli^n, and to owe their peculiarities to slow cooling 
under pressure. This conclusion being admitted, we proceed to Inquire Into 
the sources of these liquid mosses, which, from the earliest known geologi- 
cal period up to the present day, have been from time to time Reeled tcom 
below. They are generally regarded an evidences, both of the Igneous 
fusion of the interior of our planet, and of a direct communication between 
the surface and the fluid nucleus, which is supposed to be the source of the 
various ejected rocks. — 

Tliese intrusive masses, however, offer very great diversities in their com- 
position, tWim the highly silicious aod feldspathie graolles, eurites, and ira- 
cliytcs, in which lime, magnesia and Iron arc present in very small quantities, 
and In which potash is the predominant alkali, to those denser basic rocks, 
dolorite, dicrite, hyperito, meiaphyre, euphotide, trap, and basalt; in these, 
lime, magnesia, and iron-oxide are abundant, and soda prevails over the pot- 
ash. Toaccount for these differences in the composition of the Injected roeks, 
Phillips, and after him Durochcr, suppose the interior fluid mass to have sepa- 
rated into a denser stratum of the basic silicates, upon which a lighter and 
more siliclou.4 portion floats, like oil upon water; and that these two liquids, 
occasionally more or less modified by a partial crystntlizatiou and eliqaatlon, 
or by a refusion, give rise to the principal varieties of alllclous and basic 
rocks, while from the mingling of the two zones of liquid matter, interme- 
diate rocks are formed. 
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An analogona Tiew was suggested by Biinsen, in his researches on the vol- 
canic rocks of Iceland, and estendcd by Streoj; lo similar rocka in ilungaiy 
and Armenia. These investigators suppose a tracb)tic and a pyroxcnlc laag- 
ma of constant composlllon, representing respectively the two great divisions 
of rocks which we hnve j ust distinguished ; and have endeavored to calculntc, 
ftora the amount of silica in any lotermediate variety, tho proportions in 
which these compounds must have been mingled to produce It, and conse- 
qaont!)' the proportions of alumina, limo, magnesia, iron-oxide, and alkalies 
which such a rock may be expected to contain. But Che amounts thus cal- 
culated, as may be seen from Dr. Strong's results, do not always correspond 
with the results of analysis. Besides, there are varieties of Intnisive rocks, 
anch as the phonolitcs, which are highly basic, and yet contain but very 
email quantities of lime, magnesia, and ivon oxide, being essentially silicates 
of alumina and alkalies in pan hydrated. 

We may hcie remark, that many of the so-called Igneous rocka are often 
of undonbted sedimentary orij^n. It will scarcely be questioned that this Is 
true of many granites, and it Is certain that all the fcldspathic rocks coming 
andcr the categories of hypcrito, labradorite, eapbotide, dloritc, amphibolitc, 
which make such so large a. part of the Lanrentlan system In North Amer- 
ica, are of sedimentary origin. They are here intenitratiiicd with lime- 
stones, dolomites, serpentines, crystalline schists and quartzltes, which are 
oOon conglomerate. Tho same thing is true of similar feldspathic rocks In 
the altered Silurian strata of the Green Mountains. These melnmorphlc 
strata have been exposed lo conditions which have rendered some of them 
quosl-fluid or plastic. Thus, for example, crystalline limestone may be seen 
in positions which have led many observers lo regard It as Intmsive rock, 
although Its general mode of occurrence leaves no doubt as to its sediment- 
ary origin. We find in the Laurentian system that the limcslonca some- 
times envelop the broken and contorted A-agments of the beds of qunftzite, 
with which they aie often intcrstrallfied, and penetrate like a veritable trap 
into fissures In the qnartzlle and gneiss. A rock of sedimentary origin may 
then assume the conditions of a so-called igneous rock, and who shall say 
that any of the Intrusive granites, dolerites, euphotidea, and serpentines, 
have an origin distinct from the metamorphlc strata of tho same kind, 
which make up such vast portions of the older stratified formation? To 
suppose that each of these sedimentary rocks has also its representative 
among the ^ected products of the central Are, Bcema a hypothesis not only 
unnecessary, but, when we consider their varying composition, untenable. 

We are next led to consider the nature of the agencies which have pro- 
dnced this plastic condition In various crystalline rocks. Certain facts, such 
as the presence of graphite in contact with carbonate of lime, and oxide of 
Iron, not less than the proscnce of alkalifcrous silicates, like the feldspars In 
ciyslalline limestones, forbid us to admit the ordinary notion of the inter- 
vention of an intenac heat, sach as would produce an igneous fusion, and 
lead ua to consider the view first |>ut forward by Poulett Scropc, and since 
ably advocated by Sclieerer and by Elie do Beaumont, of the Intervention of 
water aided by fire, which they suppose may communicate a plasticity to 
rocks, at a temperature far below that required for their Igneous fusion. 
The presence of water In the lavas of modern volcanoes led Mr. Scrope to 
speculate upon the effect which a small portion of this element might exert, 
at an elevated temperature and under pressure, in giving liquidity to masses 
of rock, and ho extended thia idea from proper volcanic rocks to granites. 
26 
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Schoerer, In his inquiry into th« orl^n of granite, liM appealed to tbe evi- 
dence affordc-d ua by tbo Binicture of this rotlc, that tlie more fusible feld- 
span and mica crystallized before the almost infusible quartz. He aisa 
points to the existence ia granite of what he hns calle<t pjrognomic luincr- 
Bls, such 03 allanite and fjadollnite, which, when heated to low radnesa, un- 
dergo a peculiar and permanent mQleculor change, accompanied by an 
augmentation in density, and a change in chemical properties, — a phenom- 
enon completely analo<^us to that otTered by titanic acid and chromic oxide 
in their change by ignition from a soluble to an Insoluble condition. These 
tacts seem to exclude the idea of on Igneous fusion, and point to some other 
cause of liquidity. The presence of nalrolite, as an integral part of the zir- 
con-syenites of Norway, and of tale and chlorite, and other hydrous min- 
erals In many granites, shows that waterwas not excluded from the original 
gmnllic paste. 

Schecrer appeals to tbe influence of small portions of carbon and sulphnr 
In greatly reducing the ftising-point of iron. He alludes to the expcrimenta 
of Schaf hnuti and Wiihlcr, which show that quartz and apophyllta may bo 
dissolved by heated water nndcr pressure and rccrystallized on cooling. He 
recalls tlie aqueous fusion of many hydratcd salts, nnd finally suggests that 
the presence of a small amount of water, perhaps five or ten per cent., may 
BufHcc at a, tempcmturc which may approach that of redness, to give to a 
granitic mass a liquidity, partaking at onco of the clinraelcra of an Igneous 
and an aqueous fusion. 

This ingenious hypothesis, sustiuned by Scheerer in hia discussion with 
Durocher, ll strongly confirmed by the lalo experiments of Daubi«e. He 
found that common glass, a silicate of lime and alkali, when exposed to a 
temperature of 400° C., in presence of its own volume of water, swelled up 
and was transformed into an aggregate of crystals of wollastonite, tbe alkali 
with the excess of silica separating, and a great part of the latter crystal- 
li g h form of quartz. When the glass contained oxide of iroti, the 
w as waa replaced by crystals of diopside. Obsidian, in the same 

m Ided crystals of feldspar, and wa^ converted into a mass like 

traeh In these experiments upon vitreous alkaliferous mattera, the 

proce nature in the metamorphosis of sediments is reversed ; but Dau- 
br<!e a d still further that kaolin, when exposed to a heat of 400' C. in 
h re ce of a soluble alkaline silicate, is converted Into crystalline feld- 
spar, w hlle tho excess of silica separates in the form of quartz. He found 
natural feldspar and diopside to be. extremely stable in the presence of al- 
kaline solutions. These beantlful results were communicated to the French 
Academy of Sciences in November, 1857, and enable us to understand the 
part which water may play in ((iving origin to crystalline .minerals in lavas 
and intrusive rocks. The swelling up of tho glass also shows that water 
gives a moblli^ to tho particles of tbe ghtsB at a temperature far below that 
of its igneous fusion. 

I had already shown, in the report of the Geological Survey of Canada for 
ISSC,, p. 4T9, that the rt&ction between alkaline silicates and the carbonates 
of lime, magnesia and iron, at a temperature of 100° C, gives rise to silicates 
of these bases, and enables us to explain their production from a mixture of 
carbonates and quartz, In the presence of a solution of alkaline carbonate. 
I there also suggested that the silicates of alumina in sedimentary rocks 
may combine with alkaline silicates to form feldspars and mica, nnd that It 
would be possible to crystallize these minerab IVom hot alkaline solution-: 
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in sealed tnbciJ. In this way I explained the occnrrenre of these silicates In 
altered fosslUferons Btt-ata. My conjectures are now conflrmed by tlie ex- 
periments of Dttubrce, ivhieh serve to coraplBte the demonstration of my 
theory of the nonniil meiam')rp'''s™ "^ sedimentaiy rocks by (he interposi- 
tion of heated alkaline solutions. 

But to rotoTQ to the question of intmsiTe rocks : Calculations based on 
the increasing temperature of the earth's crust as wo descend, lead to the 
belief that at a depth of twenty-five milee the heat must be inifldent fbr 
the iinieous fusion of basalt. The recent abserratious of Hopkins, bowcver, 
show that the meltln<;-points of varioos bodies, sacb as wax, salpjinr, and 
resin, are greatly and progressively raised by pressure ; so that from analogy 
^ve may conclude that the Interior portions of tbe earth are, althou;;h ig- 
nited, BoHd ft-om great pressure. Tills conclusion accords with the malli- 
cmatical deductions of Mr. Hopkins, who, fVom the precession of the 
equinoxes, colcnlates the solid crust of tbe earth <o have a thickness of 800 
or 1000 miles. Similar invesllgationa by Mr. Hennessey, howei'cr, assign 
000 miles as the maximum thickness of the crust. The re^rlon of liquid fire 
being thus removed so tar ftom the earth's surface, Mr. Hopkins suggosla 
the existence of lakes, or limited basins of molten matter, which serve to 
feed the volcanos. 

Now the mode of formation of tbe primitive inoiten crust of the earth, 
would naturally exclude all combined or intermini-led water, while all the 
scdimcntarj' rocks are necessarily permeated by tbts liquid, and conse- 
qucnily in a condition to bo rendered semi-fluid by the application of heat, 
oa supposed In the theory of Scrope and Scheeicr. If now we admit that 
all Igneous rocks, ancient plutonlc masses, as well as modern lavas, have 
their or^n In the liquefaction of sedimentary strata, we at once explain 
the diversities in tbeir composition. We can also understand why the pro- 
ducts of volcanoes in different regions arc so unlike, and why the lavas of 
the same volcano vary at diifcrent periods. We find an explanation of tbe 
water and carbonic acid which ai'c such constant accompaniments of vol- 
canic action, as well as the hydvocliloric acid, sulpliiuctted hydrogen, and 
snlphuric acid, which are so abundantly evolved by certain volcanoes. The 
rdietlon between silica ond carbonates must give rise to carbonic acid, and 
the decomposition of sea-aolt in sallferous strata by silica in (he presence of 
water, will generate hydrochloric acid, while gypsum lu the same way will 
evolve its snlphnr In (ho form of sulphurous acid mixed with oxygen. The 
presence of fossil plants in the melting strata wonld generate carburetted 
hydrogen gases, whoso reducing action would convert the sulphurous acid 
into sulphuretted hydro<^n; or the reducing agency of tbe carbonaceous 
' matters might give rise to sulphuret of calcium, which would be in its turn 
decomposed by carbonic acid or otherwise. The intervention of carbona- 
ceous matters in volcanic phenomena is Indicated by the recent investi- 
gations of Devlltc, who has found cariiuretted hydrogen In the gaseous 
emanations Of the region of Etna and the lagoons of Tuscany. The am- 
monia and the nltro|;en of volcanoes are also in many coses probably derived 
from organic matters in the strata decomposed by subterranean heat. The 
carburetted hydrogen and bitumen evolved l>om mud volcanoes, like those 
of the Crimea and of Bakou, and the carbonized TCmains of plants in the 
moi/a of Quito, and in the volcanic matters of the Island of Ascension, not 
Jess than the infusorial remains found by Ehrenherg in the Reefed matters 
Of most volcanoes, all go to show that fossiliferouB sediments are vwy gan- 
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eratly impllcaicd In rokanlc phesonieiia. U Ib to Sir John F. W. Herscbel 
«lhot wo owK, so Tor KH 1 am aware, the first en^-gcstions of the theory of 
TOlcaufc action wbicb I have bere broui^ht forward. In a letter to Sir 
Cbarles Lyell, dated Fel)ruury 20, 1830, bo maintains Ibat with the accumn- 
IbiIod of sediment the isotbenual lines In the earth's craet must rise, so that 
strata buried deep enoujlb will be rrystatlized and metamorpbosed, and 
' cventDully be raised, with Ibeir included water, to the melcing-point. This 
ivlll give rise to evolutions of gaaes and vapors, eanhquakcs, volcanic ex- 
jilosions, etc., all of wbicb results must, according to known htws, follow 
from the fact of a high central lomperatnro; while from tlie mecbanical 
subversion of the equilibrium of pressure, following upon the transfer of 
Bcdiments, while llic yielding Burfacc reposes upon a mass of matter, partly 
liquid and partly solid, we may explain the phenomena of elevation and 
BPbsidence. Such is a summary of the views pat forward more than twen^ 
}-ears since by (his eminent philosopher, which, oltbongb they have passid 
almost annoticcd by geolo|;ists, seem to me to furnish a simple and compre- 
bcnsive explannlion of several of the most difficult problems of chemical 
and dynamical geoloi?. 

To sam up in a fbw words the views here advanced. We conceive that 
the earth's solid crust of anhydrous and primitive igneous rock is every- 
where deeply concealed beneath Its own mhis, which form a (rreat mass of 
sedimenimy strata permeated by water. As heat from beneath invades 
these sediments. It produces In them that chan^^e which constitutes normal 
memmorpbism. These rocks at a sultlelent depth aro neeessarlly in a scale 
of igneo.aqueous fusion, and then In lUe event of fracture of the overlaying 
strata, may rise amonjf them, takint' the form of eruptive rocks. Where 
the nature of the sediments is snch as to generate great amounts of elastic 
fluids by their fusion, eanhqaukes and volcanic eruptions may reenlt, and 
these, other things being eqnal, will be most likely Co occur under the more 
Feceni formations. —Proc. Canadian Insiitule. 

OS SOME POINTS IS CHEMICAL GEOLOGY. 

The following paper " On the Theory of the Transformation of Sedi- 
mentary Deposits into Crystalline Rocks," has l>oen communicated to the 
London Geological Society, by Mr, T. Sterry Hunt, F. R. S., of the Canadian 
Geological Commission, and is reprinted from the Journal of the Geological 
Society, November, \83i, pp. 488^96, As elucidadng many obscure points 
In chemical geology, It will be read with iaUKit. — Editor. 

In considering this process, we must commence by distinguish ing be- 
tween the local melamorphism which sometimes appears in the vicinity of 
traps and granites, and that normal metamorphism which extends over 
wide areas, and Is apparently unconnected with the presence of Intrusive 
rocks. Ill the former ease, however, we Und ihol the metaraotphoaing 
infloenco of intrusive rocks Is by no means constant, showing that tiieir 
heat is not the sole agent in alteration, while in the latter case different 
strata are often found afTcctod In very different degrees ; so that fosttlilferous 
beds but little altered are sometimes found beneath ciystalllne schists, or 
even intercalated with them. 

We cannot admit that the aiteralion of the sedimentary rocks has been 
effected by a great elevation of temperature, approaching, as many have 
imagined, lo that of igneous fiision; for we find unoxidized carbon, in the 
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fonn of ffraphito, hotli In crystalline limeaione nnd in beda of m^netfc iron- 
oro; nnd it Is well known that these suljscanccs, and even the vupor of 
water, oxidiie graphite at a red heac, with formation of carbonic acid or 
carbonic oidde. I have, however, shown that solntions of alkaline car- 
honates, in presence of silica and earthy carLonates, slowly give rise to 
Bllicatcs, wltli dieeni^f^ement of carbonic acid, even at a tcmpcraturo of 
S13 Fnhr., — Iho alkali being converted into a silicate, which is then decom- 
posed by the earthy carbonate, regenerating the alkaline ealt, wliicb serves 
as an intermedium between the silica and the earthy base. Ibave thns 
endeavored to explain the prodnctlon of tho various silicates of lime, mag- 
nesia, end oxide of iron, bo abundant in crystalline rocks, and with the 
Jnlorvention of the argiilaceooa element, the tbrmalion of chlorite, garnet, 
and epidote.* I called attention to the constant presence of small portions 
of nlkaliea in insoluble combination in those silicates, both natural and 
nrtlSclal — a niet which had already led Kuhlmann to conclude that alka- 
line silicates have played an important part in the formation of many min- 
eraia; and I su{>)!:csted t that, by combining with alkalies, claya might 
yield (feldspars and micas, which are constantly associated in nature with 
the silicates above mentioned. This suggestion has since been veritlod by 
Daubn?e, who has succeeded in producing feldspar by heating toscther for 
some weeks, lo 400° C, mixtures of kaolin and alkaline silicates in tho 
presence of water. 

The problem of the generation fr«m tho sands, claya, and earthy car- 
bonates of sedimentary deposits, of the various sUicioas minerals wlilch 
make np the crystalline roeks, may now be regarded as solved; and wc find 
the agent of the process, in waters holding In solution alkaline carbonates 
and silicates, acting upon the heated stratA. These alkaline aalts arc eon- 
Etantly produced bv the slow decomposition of feldspathic sediments, and 
are met with alike in the waters ot the unaltered Silurian schists of Canada 
and of the secondary strata of the basms of London and Paris In tho 
purer limoatonoB however the feliopathic or alkaliftrous elements are 
wantln^ and these strata often contain soluble salts of lime or magnisia 
Those would nialrallze the alkaline salta which infiltrating trom ailj icent 
strata might otherwise effect the tranefbrmalion o' Iho forei^ matters 
present In the limcetones into cryst^llne silicates Bt a similar process 
these calcareous or mjgnesian sal ts penetrating tho adjoining strata would 
retard or prevent the alteration of the latter Tt ese Lonsidcrations mil 
serve to e\pliin tho anomalies presented b> tho comparatliclv unaltered 
condition of some poitions of the strata in metamorphic regions t 

• Proceedings of the Eoj-al Society, May 7, 1867. 

tDeScnarmont, in his researches on thearllflclal rarmatlonof (he minerals of 

alkaiiiiebicnrbonatea and sulpha rets,' under preesure at lempuralun» of 200° ur 300° 
C, we may oblaln In a crystalline form many native metals, eulpburets, and sul- 
pharwnlRlis, besides quartz, fluor-spar, and euipliote of bsrytes. 

Uaubrte has since shown tliat a solution of a bosic alkslliie silicate depwits a 
large portion of lis silica In the form of crystalline quarti when healed to 400° C. 
Wv have here, bi^yond a donbt, a key to tlie true (beory of metalltrerous veins. 
Tlie iieated allialine suiutiona, which are at the same time llie agents of mctnmor- 
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II. As the biatory of the crystalline rocks becomes better known, we find 
that many which were formerly te^urdtd as exclusiicly of plutonic orlgiu 
arc also rcprcsi^nted among altered sedimentary ecrata. Cryslalllne ag;p«- 
gates of quarts and feldspar with mica ofTer transitions fVoin mica-schist, 
through gneiss, to stratiiieU RranitcB, while the pyroxenic and bomblendic 
rocks of the altered Silurian strata of Canada pass, by admixtures of 
anorlhlc feldspars, into stratified dlorites and greenstones. In like manner 
the Inlerstratilied serpentines of these regions are undoubtedly indif^enous 
rocks, rcsnltlng front the alteration of siUco-magneslan sedimencs. nlthou»;h 
the at^tade of the serpentines in many countries has caused them to bo 
ranked, with granites and traps, as Intrusive rocks. Even the ctystalllne 
limestones of the Lnurcntian series, holding graphite and pyroxene, aro 
occasionally found cnveloplnjc broken beds of qaartzite, or injected among 
the fissures in adjacent silicious strata. From similar fads, observers in 
other regions have been led to assign a plutonic origin to certain crystalline 
limestones. We ore thus brought to the conclusion that metamorphic 
rocks, such as granite, dioritc, dolerlcc, serpentine, and limestone, may, 
under certain conditions, appear aa intrusive rocks. The pasty or seitJ- 
fiuid state which these rocks must have assumed at the time of their dis- 
placement, is illustrated by the observations of Dauhr^ npon the swelling 
up of glass and obsidian, and the development of crystals in their mass, 
under the action of hented water, indicating a considerable degree of mobil- 
ity among the particles. The theory of igneo-aqueous fusion applied lo 
granites by Poalcit Scrope, and Scheeier, and supported by Elie de Beau- 
mont, and by the late microscopic observations of Sorby, should evidently 
bo extended to other intrusive rocks; for we regard the latter as being in 
all cases altered and displaced sediments. 

III. The silico-alumlnous rocks of plutonic and volcanic origin are natu- 
rally divided into two great groups. The one is represented by the granites, 
trachytes, and obsidians, and is distingnisiied by conlMnlng an excess of 
silica, a predominance of potash, and only small portions of soda, lime, 
magnesia, and oxide of iron. In the other group silica Is less abundant, 
and silicates of lime, magnesia, and iron predominate, together with 
anortbic feldspars, containing soda, and but little potash. To acconnt for 
tlie existence of these two types of plulonlc rocks. Prof. J. Phillips supposes 
the Quid mass beneath the earth's crust to have spontaneously separated 
inloalighter silicious and le^s fusible layer o> erij ing a stratum of denser 
basic silicates In this way he explains the otigin of the supposed granitic 
substratum of the existence of which however the study of (be oldest 
roclcs alfords no evidence Fiom these tno layers occasionally modified 
bv admixtures and by partial separation bj cr, stallization and eliquation. 
Prof Phillips suggests that we mav denie the different Igneous rocks. 
Bansen and Durocher have alopted with some modincattons, this vieiv; 
and the former baa even endeavored to cilculali, the composition of the 
normal irachvtic and p>roxenie magmas [as he dcignntes the two sup- 
posed zones of fluid matter underlain,, the earth s cru'tj and then seeks, 
from the proportion of sihca in any intermediate species of rock, to dedace 
the quantities of alkalies lime magnesia and iion which this should 

So long as the trachytic rocks are composed essentially of orthoclase and 
quartz, and the pyro.tenic rocks of pyiotene and lahradorlte, or a feldspar 
approachingit in composition, it 19 oiident that the calculations of Buuscu 
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will to a certain extent hold good; bat In tha analytes, bjDr. Strenjt, of 
tho volcanic rocks of Hungary Hnd Armenia, we oflen find that tlio nctnal 
proportions of alkalies, llmo, and magnesia vary cooBldcrably from those 
deduced from calculation. This will necessarily follow when feldspars, like 
olhito or anonhltc, replace tho labradorlte In pyroxcnic rocka. Tho phono- 
lites are moreover highly basic rocks, wiiich contain but very small amounfs 
of lime, magnesia, or Jron, being essentially mixtures of orthoclasa with 
hydrous Eilicatcs of alnmina and alkalies. 

IV. In a recent Inquiry into the chemical conditions of a coollnj; p;lobe 
like our earth, I have ondoavorod to show that in the primitive crust all the 
alkalies, lime, and magnesia, must have existed in combination with silica 
and nlnmlna, forming a mixture which perhaps resembled dolerite, while 
llio very dense atmosphere would contain, in the form of acid gase?, ail llio 
carbon, chlorine, and Balphur, with an excess of oxyj^cn, nilro;:cn, and w^i- 
tcry vapor. The Ilrst action of a liot acid rain, falling upon tlic yet uncoolcd 
emu, would f-lve rise to chlorides and sulphates with separation of silica ; 
and the nccuniulalion of the atmospheric waters would fonn a sea cliurgeil 
with salts of soda, lime, and magnesia. The subsequent decomposition of 
the exposed portions of the crust, under tho influence of water and carlionic 
ncid, would transform the feldspathic portions into a silicate of alumina 
(clay) on the one hand, and atkalhio bicarbonates on tho other; these, de- 
composing the lime-salts of the sea, would Rive rise to alkaline chlorides and 
bicarbonate of ilme — the latter to be separated by precipitation, or by 
organic agency, as limestone. In this way we may form an idea of [bo 
generation from a primitive homo^neous mass, of the siliceous, calcareous, 
and argillaceous elements which make up the earth's crust, while the source 
of the vast amount of carbonate of lime In nature is also explained,* 

When we examine tlie waters, charged with saline matters, which impreg- 
nate the great mass of calcareous strata constituting, in Canada, tho base uf 
the Silurian system, we find that only about one-half of the chlorine Is com- 
bined with sodium ; the remainder exists as cliloridcB of calcinin and mag- 
nesium, the former predominating, while sulphates ore present only in small 
amount. If now we compare this composition, which may be regarded as 
representing that of the palieozoie sea, wlili that of (he modern ocean, wo 
Und that the chloride of calcium has been in great part replaced by common 
salt, — a process involving the intervcnlion of carbonate of soda, and llio 
formation of carbonate of lime. The amount of magnesia in the sea, al- 
though diminished by tlio formation of dolomites and magnesitc, is now 
many times greater than that of the lime; for so long as chloride of calcium 
remains in the water, the magncsian salts are not precipitated by bicarbon- 

When we consider that the vast amount of arglliaceons aediment-matter 
in the earth's stialu has doubtlessly been formed by the same process which 
is now going on, namely, the decomposition of feidspalliic minerals, It is evi- 
dent that we can scarcely exajniicrate the importance of the part which tho 
alkaline carbonates, formed in this process, must have played in the chem- 
istry of the seas. We have only to recall waters like Lake Tan, the natron 
lakes of Egypt, Hungary, and many other regions, the great amounts of 

• Am. Joor. Sol. ( a ) xxv. 102, and CanadlBn Jounial for May 18B8. 
t SeeAm.Joar. Selencetajxxvlii. pp. ITOaadSD&i Auniud of Saientifie DlMOi- 
•ry,18e4 
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carbonnte of soda, famished by sprlnfrs like those of Carlsbad and Vichy, 
or contained in tlie waters of Ibc Loire, tlio Octawii, and prot>ii,b!y many 
other riven that flow from rejiiona of crystalline rocks, to bo reminded that 
the flame process of deeomposillon of olkallfcrons Bilicatcs Is still going on. 

V. A strikin;; and important fact in tbe history of the sea, and of all 
nlltaliiie anil saline waters, is the small proportion of potash-salts, wliieh 
they contain. Soda is preeminently the soluble alkali ; ^vhilc the potash la 
tlio earth's crust is locked up in the form of insoluble orthoclase, tbo soda 
feldspars readily nndorgo decomposition. Henco we find in the analyses of 
I'laya and argililtes, that of the alkalies which these rocks still retain, tlic 
potash almost always predominates greatly over Iho soda. At the sarao 
time these sediments contain elllea in excess, and but small portions of lime 
and magnesia. These conitilions are readily explained when wo consider 
the nature of the soluble matters found in the mineral waters wliich Issno 
from these argillaceous rocks. I liBve elsewhere shown that, setting aside 
tbc waters charged with soluble lime and moj^csia salts, issuing from lime- 
stones, and from gypsifcroua and salifcrous formations, the springs fi'om 
ar','lllaeeou8 strata are marked by tbo predominance of bicarbonate Of aoda, 
of^en with portions of silicate and borate, besides bicarbonates of lime and 
magnesia, and occasionally of iron. The almoBphoric waters, filtering 
tlirough such strata, remove soda, lime, and magnesia, leaving behind the 
silica, alamina, and potash — the elements of granitic and trachytic rocks. 
The more sandy clays and argillitea being most permeable, (he action of the 
Infiltrating waters will be more or less complete; while finer and more com- 
pact ehiys and marls, resisting the penetration of this I uld w re 
soda, lime, and magnesia, and, by subseqaent altera wi g 
basic feldspars, containing lime and soda, and, if lim d maj^es pre- 
dominate, to hornblende or pyroxene. 

The presence or absence of iron la sediments demand cspcc co ra 
tlon, since its elimination requires the interposition m rs 

which, by reducing the peroxide to (he eondition of p re der to 

nble in water, cither as a bicarbonate or combined wi h m ad 

This action of waters, holding organic matter npon sediments containing 
Iron oxide, has been described by Bischof and many other writers, particu- 
larly by Dr. J. W, Dawson, in a paper on (he coloring matters of some sedi- 
mentary rooks, and is applicable to all cases where Iron has been teraoved 
from certain stra(a and acenmQla(ed in o(hors. This is seen In the lire-clays 
and iron-stones of the eoal -measures, and in the while clays associated with 
groat beds of greensand (essentially a silicate of iron), in the erctareoiLS 
series of New Jersey. Similar alternations of white feldspathic beds, wiih 
others of iron ore, occur in tho altered Silurian roeks of Canada, and on a 
Elill more remarkable Scale in those Of (he Lanrenlian series. Wo may 
probably look npon (ho formation of beds of iron ore as in all cases due to 
the intervention of ors;anic matters, so Ihat its presence, not less than th.it 
of graphite, aifords evidence of the existence of organic life at the time of 
the deposition of these old eiystallino rocks. 

The agency of sulphnrio and muriatic odds, from volcanic and olher 
Bonrces, is not, however, to be excluded in the solution of oxide of iron and 
other metallic oxides. The oxidation of pyrites, moreover, gives rise to 
solutions of Iron and alnmina salts, the snbscqaent decomposition of which, 
by alkaline or earthy carbonates, will yield oxide of iron and alnmina; (he 
absence of the latter element serves to chameierize tbe iron ores of organic 
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origin.* In this way the deposits of emery, which is a mixture of crystftl- 
lizcd alumina with oxide of Iron, have doubtless been formed. 

Waters delicient in organic matters may remove soda, hrae, and matcnesia, 
from sediments, and leave the granitic elements mingled with oxide of iron; 
while, on the other hand, by the admixture of organic materials, the vhole 
of the Iron may l>o removed from strata which will retain the lime and soda 
necessary for the formation of basic feldspars. The fact that bicarbonate of 
magnesia Is much more soluble Ihan bicarbonate of lime, is also to 1>e talLcn 
into account in considering; lliese n^i^ions. 

The study of tho chcraiatry of mineral waters, in connection with that of 
Bodimentary rocks, shows us tbat the result of processes continually jwing 
on in nature is to divide tho silico-ai^Uaceons rocks Into two great classes, 
— the one characteriicd by an excess of silica, liy tlio predominance of pot- 
ash, and by the small amounts of lime, magnesia, and soda, and represented 
liy the (pwiites and trachytes, while in the other class silica and potasii are 
less abundant, and soda, lime, and maj^nesia, prevail, givin); rise to pyrox- 
enes and triciinic feldspars. The metnmorphlam and displacement of sedi- 
ments may thus enable us to explain the origin of the different varieties of 
plutonic rocks witboot calling to our aid ttic t^ecilons of tho central lire. 

VI. The most ancient sediments, tike those of modem times, were doubt- 
lessly composed of sands, claya, and limestones, although from tho prin- 
ciples already defined in TV. and V., it is evident that tho chemical com- 
position of these scdimenta in different |j:cotog!c periods most have been 
gradually changing. It is frvm a too hasty generalization that an eminent ge- 
ologist has concluded that limestones wore rare in earlier times, tbr in Canada 
the Lunrcntian system — an immense series of stratihcd crystalline rocks, 
wliich underlie unconformably both the Silurian and the old Cambrian or 
Huronlan systems — contains a limestone formation (interstratllied with dot 
omites). the thicliness of which Sir W. K. Logan bos estimated at not less 
tiian 1000 feet. Associated with this, besides great volumes of qoartzlto 
and gneiss, there is a formation of vast but unknown thickness, the predom- 
inant element of which is a triciinic feldspar, varying in composition tMIwecn 
anorthlCc and andesine, and containing limo and much soda, with hut a 
small proportion of potash. These feldspars are often mixed with hypcrs- 
tlicne, or proxene; bnt great masses of the rock are sometimes nearly put's 
f^ldjpar. These feldspathic rocks, as well as the limestones, are assockited 
with beds of hematitic and magnetic iron-ores, the latter often mixed with 
graphite. Ancient as are these Laurentlan rocks, we have no reason to sup- 
pose that they mark the commencement of scdiment&ry deposits; they were 
doubtlessly derived iVom the ruins of other rocks, in which the proportion of 
soda was still greater; and the detritus of these Laurcntian feldspars, mak- 
ing up oar palteozoic Strata, is now the source of alkaline waters, by wliicli 
the soda of the silicates, rendered soluble, is carried down to tlie eca in the 
foi-m of carbonate, to bo transformed into chloride of sodium. The limo of 
the feldspars being nt the same lime removed as carbonate, those sedimcnt- 
ni-y strata, in the course of ages, hocome less basic, poorer In soda and limo, 
and comparatively richer in alumina, silica, and potash. Hence, in more 

• Hydnited alumina, fn the form of glbtwite, is however met with in Incrurtlng 

with an or((aulc Bubetsnce allied to oreulc acid, eeemn to show Uiit tills base may, 
nnder oerlaiu conditions, be taken into solution by organic atdda. 
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recent CTTStalUno rocke, "wo find a less extensive derelopment of Boda-fbld- 
spars; while orthoclusc, and mica, chlorite, and epidote, and silicatee of 
alumina, lilie chiaatolite, kyanitc, and scanrotidc, which contain bat iinle or 
no alliali, and are rare in the older rocks, become abundant. 

The decomposition of (tie rocks is more slow now than formerly, becaa^e 
soda-eilicates are lees aliandant, and becaase the proportion of carbonic acid 
tn (he air (an efficient ai^ut in these chan;^) has been diminished by the 
formation of limestones and coal. It will b« evident that (he prlnciploa 
above laid down are only applicable to the study of roeka in great nia.'^ECs, 
and refer lo the predominance of certain mineral species at certain geolojric 
epochs, since local and exceptional causes may reproduce, in dilTerent 
epochs, the conditions which belong to other periods, 

VII. Mr. Babbage* has shown that the horizons, or enrflices, of equal 
lemperutnro in the earth's cmst, roust rise and fail, as a eonseqnence of the 
accumulation of sediment in some parts, and its removal from others, pro- 
ducing, thereby, expansion and contraction in the materials of the crust, 
and thus giving rise id gradual and wide-spread vertical movements. Sir 
John Herschelt subsequently showed that, as a result of the internal heat 
tliua retained by accumniated slrala, sediments deeply enough buried will 
become crystallized, and ultimately raised, with their included water, (o the 
melting-point. From the chemical rcacliona at this elevated temperature, 
gases and vapors will be evolved, and earthquakes and volcanic eruptions 
will result. At the same time, the disturbance of the equilibrium of pies- 
sure, consequent upon the transfer of sedlmenis, while the yielding surface 
reposes upon a mass of matter partly liquid and partly solid, will enable us 
to explain the phenomena of elevation and subsidence. 

According Ihon 10 Sir J. Hcrschcl's view, all volcanic phenomena have their 
source In sedimentary deposils; and this ingenious hypothesis, which is a 
necessary consequence of high central temperature, explains, in a most sat- 
isfactory manner, the dynamical phenomena of volcanoes, and many other 
obscure points in ihclr history— as, for instance, the independent action of 
adjacent volcanic vents, and the varying nature of their Reeled products. 
Not only are the lavas of dilTerent Totcanoes very unlike, but those of the 
same crater vary at different times; the same is tme of the gaseous matters, 
hydrochloric, hydrosniphnrlc, and carbonic acids. As tlio ascending heat 
penetrates Eailferons strata, we sliall have hydrochloric acid, fVom (he decom- 
positon of Eoa-salt by silica, in the presence of water; while gypsum, and 
other sulphates, by a similar reaction, would lose their aulphnr in the form 
of sulphurous acid and oxygen. The intervention of organic matters, either 
by direct contact, or by giving rise to reducing gases, wonid convert the sul- 
phates into sulphurets, which woold yield sulphuretted hydrogen when de- 
composed by water and silica, or carbonic acid — the latter being the result of 
the action of silica upon earthy carbonates. We conceive the ammonia so 
often found among the products of volcanoes, to bo evolved fVom the heated 
strata, where it exists In part as Teady-formed ammonia (which is absorbeil 
from air and water, and pertlnacloasly retained by argillaceous sediments), 
and is in part formed by the action of heat upon a/otined organic matter 
present in these strata, as nlrenrty maintained by Bischof. Nor can wo hesi- 
tate to aceept this antlior's theory of ihc formation of boracic acid from 
the decomposition of borates by heat and aqueous vapor. 
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The almost constant p 

producls, as obaorveil l)i 
Biliftrous rocks in volfiir 

The metamorphlam of eediu 
coniltloa troiu igaeo-aqaeoas ti 
laraa with attendant gaeea and vapors, are, Iben, all results of the enme 
caoae, and depend upon the difTerencea in the chemical composition of tho 
sediments, the temperature, and the dcpih lo whii-h lliey arc buried ; while 
the nnslratiflcd nucleus of the earth, which is doubtless anhydrous, and. ac- 
cording to the calculations of Messrs. Hopkins and Hcnncscy, probably solid 
to a t^icat depth, intervenes, in tho phenomena under consideration, only aa 
a source of heat.* 

Till. Tho volcanic phenomena of the present day appear, so far ns I am 
aware, to be confined to regions covered by the more recent secondary and 
tortinry deposits, which wo may suppose tho central heat to be still pcnelrat- 
ing {as shown by Mr. Babbage), a process which has lon^ since ceased In 
the pala^ozolc ret;lons. Both normal mctamorphism and volcanic action are 
generally connected with elovaliona and foidlnjis of the earth's crust, all of 
which phenomena we conceive lo have a common cause, and to depend upon 
the accumulation of sediments, and the subsidence consequent thereon, as 
maintained by Mr. James Hall in Ills theory of monntaina. Tho mechani- 
cal deposits of great thiekness are made up of coarse and heavy sediments, 
and by their alleralion yield hard and resisting rocks; so that subsequent 
elevation and denudation will expose these conlorlcd and altered stmla in 
the form of mountain-chains. Thus tho Appalacliians of North America 
mark tho direction and extent of the great accuraulBlion of sediments, hy 
the oceanic currents during the whole pnheozolc period; and the upper por- 
tions of these having been removed by subsequent denudation, we Hud the 
inferior members of the scries transformed into crysiallino stratiBcd rocks. t 

• The notion that volcanic phenomena btve their seat In the sedimentary foi^ 
matlnns of tin eartli's crust, and are dependent upon IhB eombuillaii of organio 
matters, it, as Ilnmboldt remarks, giie wLiieh belongs lo tlie Inltiney of geognosy 
{ Osmos, to). V, p. M3, Olle's InnFlatlon}. In ISU, Christian Keferslejn publlalied 
Ills NaairgiKliUhudei Erdldini", in which lie maluiains tliat all erietallinc non-slTHt- 
ificdroclc, frum granite to Uvn, are lituducis of the traiistbrmatiou of scdinieutary 
strata in part very recent, and that there is no well-deflned line to be diawn be- 
tn-een nepinniaii and volcanic rooks, rince they pass into each oilier. Vokanio 

nn a.\iatziiig melallie nucleus, but In known sedimentary formalions, where they 
are (he result of i peculiar process of fbrmenlatlon. wliich crygtatliiea and arraiiKes 

accomiianlmeni uf the chemical procc£B- — ;Vaf iirf rscAifAu. vol. i, p, 10ft; also BtUi. 

paper, and seem Indeed to have been eutirely overlooked by ({colagicil writers. 

and my own ; although in rejecting the iulluence of an IneaiidescoDt nuclens as a 
source of heat, be baa, as I conceive, excluded the exciting oaase of ihat chemical 
change, which be baa not Inaptly described as a process of rn-mentatlon, and which 
is (heaonrceof all volcauioand plulonio pbeiiomL-na. See in this connection my 
paper on the Theory of Igneous Kocksand Volcanoes, in the CanidiaD Jonnial for 
May, 1S5S; see also AuoualSci. Die., 1860. 

vatlon or tumefacllon of previously borizoutal deposits of lava ajid otiier roleanio 
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In a. paper commnnieated by Dr. I. J. Bigsbj to tho Quarterty Journal of 
(ft* Geoloyiail Socifty at Lonilon, Vol. xiv. Parti. No. fiG, the author Jcdnres 
tho Tollowing conclusions rcspectln<{; tbe geology of Ibe central palieozoic 
hasin or area of miJdlc Nonli America: 

1. That, whatever may be Ihe ease clHcwhcro, the Silurian and Devonian 
Byslems of New York are parts of one connected and harmoniou9 period, — 
the product of successive and varying TJoptuniaii agencies, operating in 
waters wlilch deepened westward from tJio Atlantic, and eoatliwards froni 
the Lauren line chain on the north. 

2. That {Vom (he Catshill group (Old Red Sandstone) downwards througb. 
the whole series, to Ihe Potsdam Sandstone, there is perfect and close con- 
tormahility, and no such unwonted change in fossil life as to constitute a 
«j«(min(ic break, except at one place — the Oriakany Sandstone, the base of 
tho Devonian in New York, — there heing no brcalt of like importance at 
the Oneida eoofjlomerate period, contrary to an opinion towards which able 
geologliita are now inclininj;, — an opinion which lends them to consider the 
break at the Oneida conglomerate as systematic. 

3. All Iho paljEDzoic groups of New York slowly pass one Into the other 
by gradation of mineral and organic characters, with easily explained 
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5. Da Vcmeuil riehtty divides the New Tork groapa into two great 
classes, — tlio " conaiant" and tho "local." Among Ihc former arc Potadnm 
Sandstone, Trenton Limestone, and Niagara. Among tlie laltcr are the 
fbur lower Hdderborf^, and perhaps Oneida conglomerate, etc. Tbls is a 
nseAil diviEion, 

6. That it is both convenient and natnral to divide (he SDnrian and Devo- 
nian Bfstcma of this state each into three stages, — the division being based 
on change of sediment and their fogail contents. 

7. The Middle Silurian stage is a period of cspceial transition — IVoin the 
coarseness of some of its Boillments, from their innumerable and minute 
alterations, and Trom the organic poverty prevailing. 

8. That the presence of Onoiila conglomerate in Now York does not 
necessitate a clinnge of name for nil the strata below it (of ".Cambrian " 
for instanre), hcciiuse a conglomerate does not always indicate spstemalic 
change, — not even if there be voiconic Intercalation, provided there is 
con form abicness, and some community of fbssils. 

The Oneida conglomerate seems to bo local, is sapemninetary, and only 
found at present on the east of middle North America. 

9. The hardening and crystal lizlnf; effect of metamorphism is seen only 
In the neighborhood of hypogcno rocks, 

10. Tho New York basin exhibits few nplifts, and those of limited magni- 
tndsj no uplifts dividing it into a scries of deep bnsins contained in hypogeno 
beds, as in Bohemia, Wales, etc. Neither hna it sheets of allemaling vol- 
canic grit (conformable), save in the Potsdam rock on Lnke Superior. 

This basin bns a " lay," or position of its own, as a number of undulating 
sheets of sediment, dipping slightly to the southwest, here and there pierced 
by a peak of crystalline rock, and in certain co[{iong raised into three broad, 
low domes, of great length. 

11. The sedimentary rocks of this basin have snbmitted to two kinds of 
plutonic dlBtnrhanco, Independent of each other, and ncUnfc at distant Inter- 
vals; 1st, that of secular or slow oscillation during deposition; 2nd, that of 
disturbance ariainit from paroxysmal uplilte long after tbeir completion. 

la. The whole Siinrlan and Devonian soriea of strata having, durinjf 
deposition, sunk to the depth of 13,300 li:et, it Is submitted as a query 
whether it does not seem necessary to suppose that they weie elevated Into 
their present position by the post<arboniferoua uplift, — such agency being 
Kiiihcient to produce all the obsei^ed phenomena, and the olfeets diminishing 
westwards from the central line of disturbance. No other agency is known 
to me, although hinted at by [some] American geolt^sts. 

13. [t 13 a re I nark able fact that brino-springa exist in considerableqnantlty 
in the middle stage of the Siinrlan system, a gronp or two below the Onon- 
da^ salt-springs of the npper stage, and three palieozoic systems below any 
E.ilt deposits in Europe. 

H. That the form and direction of the five great Canadian iakei are not 
due originally and mainly to the passage of loaded waters over their site, 
lim that they follow the outcrops of thoir containing sedimentary rocks; 
t'lianges in shape and size having, nevertheless, occurred since. 

15. The contours of tho valley of the St. Lawrence generally (to which 
much of New York belongs), and Its increasing elevation south-westwards. 
Inland from Montreal, are due to the successive altitudes assumed west- 
ward, in slopes and plateux, by the Silurian and Devonian strata — the lowest 
27 
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or most ancient being on the east. This is bcaatifolly evidenced in the roelu 
formin;j Ihe basins of the fp^at Canadian lalies. 

16. That some of tiie groups, during and nflerdcpoBilion, were eub-atmoi 
phcrie, piesentlntc the conditions of dry land and shallow waters for Ion;; 
and varying periods: and that, toother vith the marine life tbey sup- 
ported, they eiyoyed the influences of the san, and other meteorological 
RjiiencieB, This Is Indicated by animal traclis, Eun-cracks on andent sliorc!!, 
the short ripple-mariis of a chopped sea, impressions of reeds waving in 
running water, and in presence of bog-iron ore. This I9 conformable with 
wliat look place in the enj-bonlferous, permian, trio-ssic. Hassle, oolite, wcatdcn, 
nnJ later periods. Denudations also occurred to moat of the groupa to a 

17. That in New York, as elsewhere, there ia an intimata connection 
between fcesils and their acdlment or habitat. The calcarcocolous animals 
arc always fonnd in liniesienc more or less pure, and thu orenlcoloag in satid- 
Etone more or less pure, — with exceptions, each as usually happen with lo- 
comotive animals. The calcareocoloas arc everywhere the most numerous. 
It is true that molluscs arc Ihe principal agents In the deposition of cafcare- 
oosBea liolloins; but these latter greatly ftivor afterwards the mnltiplication 
of Individuals. 

IS. That (ho iron ore which wo so frequently see investing invertebrate 
reniuius, hud act-esa to them after thulr death and sepulture. 

1:1. Every group, as established by Che State Geologists of New York, Is a 
distinct centre of life — a separate realm or community of animated beings, 
which muy be called epochal, so marked are the dlfTercnces. 

The majority of these existences always perished at the end of Ihe groitp 
when certain deposits ceased, because Ihe new sediment, with its new and 
jiecullar flora (and for other reasons), was only able to nourish a few, if any, 
of the old molluscs. 

20. In Now Tork the species of focoids occupy and arc typical of only one 
group. 

21. All the individual existences are perfect at once, trotn the earliest 
dawn of life, in their organiutllon and social relations. 

32. It Is a great thought, (bat throughout the incalculably long succession 
of fossiiiferooa deposits, palieozolc or mora modern, all animal and vege- 
table life was conatrueced upon the same idea of Innervation, organa of 
sense, supply and waste, fecundation, etc. 

'Zl. There is another kind of life-centre — Ihe geoj^phic, belonging to 
one and the same group. This forma numerous separate provinces, linked 
loiicther by a few common fossils, and displaying extraordinary varietj-. 
This principle or regulation Is carried out abundantly everywhere. Bohe- 
mia and Scandinavia have scarcely a Silurian fossil In common. One-half 
of the Russian and Irish fossils, and two-thirds of those of Now York, aro 
new and peculiar. Even the east and west sides of the smalt districts in 
Wales and England, Investigated by Prof. Philips, differ remarkably in 
their population. We see thla in the Amoriean Tertiaries, and ia the recent 

54. Contrary to the opinion of Mr. D. Sharpe, the mollusc having the 
greatest vertical range has the greatest horizontal extension, being found in 
the moat distant regions. 

55. There is no evidence of multiplication of species by traiisiiiDtati(»). 
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36. FosflUa may be contemporaneous in geological age, wlthont being 
(-ontemporan(K>us in time, as t'ommonly andentood. 

Gfological age is partly determined by fossil evidence. Now, the preeenco 
of living bclnsK (Bubscqucntly fotisll) depends on mineral and olhcr condi- 
tions, such as temperature, depth, currents, etc., which were nowhere (ha 
same for large spaces, tint nerd always unilcrgoing changes from pluloulc 
nnd other causes — changes always more or less local and lrmit<rf, the de- 
posits being thick or thin In places : so thai the universal scheme of palieo- 
zaic life was not everywhere worked up to the same point. Here prepiiriitions 
were making fbr Loner Silurian deposits; there, fbr the Upper, or Devo- 
nian, and so on. Thus isochronism nas perhaps not common. 

27. The principles of tecarrency, succession, increment, and relative 
alinndance of fossil species, are the same In Now York, Wales, and else- 
where, modified by local circumstances. 

2S. Recuirency, or reappearance in dilTerent strata, is at the same time 
the measnre of viability in the gpecios, and of connection in Ihc groups of 
strata. It is a kind of living nexus, pointing out that (he groups t>clong 
10 one and the same order of things. It may have been partly cnused by 

Rccurrency is not so common in New Yotk as In Wales ; in other words, 
vertical range is longer in Wales. Great depth is an obstacle to the eiListenco 

'i9. Everywhere, on the eastern as well as on the western continent, (ho 
same foRsits, of all onlers and kinds, appear in the same succession. A 
VC17 few Crustacea and a Liiigula or Obolas or (wo, amid a dense matting 
of fucoids, appear at what now seems 10 be (he dawn of life; (hen some 
Gasteropoda, a few Cephalopoda, and a few Brocliiopoda in the third gronp 
Item below (Chaxy). Bu( In llio fifth group from below (Ti-enton), multi- 
tudes of Zoiiphyla, Bryozoa, Brochiopoda (save Siiirifrei), Orthocerata, 
and Trilobiies spring fonh; but not a Lamellibrancbiaic. As species, they 
nearly all perish willi the advent of a new deposit; but, as genera, they 
appear one after another through the successive epochal centres, becoming 
muliiplied in num1)erE and perfect in form. Then they iessea in numbers, 
dwindle In size, and finally disappear. 

30. There la a close similarity In New York and Wales In the Increment 
and decrement of Zoophyta, Bryozoa, Erhinodermnta, Btachiopodo, etc.; 
that is, those fossils are numerous and few at the same polnls of ^0 Siturian 

31. The same genera, specten, and amount of Individuals abound or are 
few in the countries Just named. Brachiopoda, Crustacea, Orthocerata, ore 
many; Lamellibranchlales few. The extraordinary opulence in fossils of 
the Rhenish Devonian strata does not obtain in New York. In New York, 
however, according to our present list, the Lower Silurian staEO is the most 
fosslliferous ; in Wales, it is the Upper. Future discoveries may chanj.'c 
this condition of things. 

32. A remarkable feature in the uppermost four croups of New Yoik 
Siluria (the Lower Helderbcry) is the substitution In them of limcsione f..r 
the arenaceous mud of the Welsh Lndlows, their contemporaries. It h;n 
given them a Wenloi^k character. But it is to be remembered that the Lud- 
low and Wenloek groups of Wales are in close fossil oonneelion, — 74 out 
of 311 species of organic remains being common to both, or rery neady 
one quarter. 
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I shEdl not proceed at present with these Inferences into the American 
Devonian Evatcm, ailhoui^h there is no want of interest. I may Just remark 
that many Silurian Brachiopoda and some other mollnscs worli themselves 
np into the Devonian as reprcsentalires of a common period. They may 
even be found In the corlioniferous eyslem, as has been proved by D'Arcliiac 
and Dc Vemenil, to bo not uncommonly the case in Europe. 

The itrcnt ruling locilosical principles of the Silurian system are continned 
into the Devonian; but in the latter we hiive the introduction of Vertebrates 
in profuse variety, and of new and complex types of Inveriebrales In 
unwonted abundouco, the old fomis dying oat. — SiUiiiuai'a Journal, March 



One of the roost beautiful and successful applications of geological 
sricnce to mine engineering baa recently been made in England, on Iho 
estate of the Dulte of Newcastle, near Nottingham. In ia')3, it was con- 
sidered desirable to open a particular vein of coal, known aa (he "top- 
hnrd," at a point removed from its oulerop and workings; and, under the 
advice of experienced ((eologists, a location on the now red aandatono 
formation, five miles distant, was aelecled, and the work of sinking a shaft 
commenced. The confidence entertained in the geological estimates is well 
illustrated by the fnet, that neariy five years of uninterrupted labor have 
been required to reach the proposed depth, where the vein has been struck 
(during the past year), as was predicted. The strata passed through, in 
sinking the ehaft, were as follows : S4 feet of new red sandstone and marl; 
119 feet of Permian limestones, ahales, and sandstones; and 1364 of strata 
belonging to tbe Carboniferous formation: total, 1530 feet. One sandstone 
(sixty-aix fcot thick) in the coal-meaaurea was so full of water, that nearly 
twenty months were taken up in working through it, — the water being 
■topped, step by step, with iron tabiiiK- 

THE FROZEN WELL OF BRANDON, VERMONT. 

At the meeting of the American Association for the Promotion of Science, 
\8S), Prof. Hiicheoek presented the following paper on the curious lloien 
well of Brandon, Vt. ; 

This well is sitnated about one mile aouthwest of Brandon village, tVom 
an eighth to a quarter of a mile east of the creek. The surface is not raised 
very much above the river, and is composed of sand and gravel, with one 
of tbe varieties of tbe lower Silurian limestone, showing Itself oecaslonally 
in bosses and low ridges, breaking through the ground, and doubtless 
underlying the whole superficial deposit lit no great depth. It is Jnst such 
a region of sand and gravel aa may be soen in many places along the west- 
ern side of the Green Mountains, and Indeed all over New England. It Is 
what is called modified drift, and lies above genuine dril^, having been the 
result of aqueons agency, subsequent to the drift period. The well was dug 
In November 1858. For about len feet it passed throniih aoll and gravel, 
then about four feet of clay. Below thia lay a deposit, from twelve to 
fifteen feet thick, of frozen gravel, with quite large boulders intermixed. 
Continuing the excavation two feet farther in the same material, water was 
reached. Tbe fi-ozen pare passed through appeared precisely lilte the same 



D,g,t,7P:hy Google 



materials froien M the mrfiice in irinter. Tbe depth of the well is abont 
thirty-four and a half feet, and it has abont two and a hnlf feet of water 
in it. lis diometor ia nbout three feet, and it [9 properly stoned np with 
rounded bouldci's of limeslono, and has a curb around the top. A marble 
slab, with a circular hole eighteen inches in diamoler, covers the well, tbe 
windlass being protected by a roof made of a couple of boards nailed 
together. 

Immediatoly-^est of the well risca a hill of gravel and sand, which may 
be thirty feet above the well, and at its south end some flfly to seventy feet 
high. Tills ridge is an eighth of a mile long, and runs northeast and south- 
west. Near its northern end it is crossed by a road which has been cxch- 
vated to a depth of sixty-two feet. At the top of the ridjje the bed of clay 
and the layers of sand and gravel are nearly horizontal, but lower down 
they dip easterly fifteen or twenty degrees. At the foot of the bill they take 
a horiiontal position. The pebbles in the strata wore aboat three Inches In 
diameter, and remarkably free from sand and gravel. The dip of those 
beds of gravel, sand, and clay, moke it almost certain tJiat this ridge of 
drill; was formed by a cnrrent ^m the northeast. 

The well was stoned up late in the autnmn, and during the winter ice 
formed upon the water, In one night, two iochea thick. It eontinncd Co 
freeze till April, since which time no ice has formed on the surface; but 
when visited Juno 25lh, the stones of the well, for some four or Ave Iteet 
above the water, were mostly loaded with ice, and tbe temperature of the 
water waa only one degree above freezing. July I4th, there was Ice in the 
well. The water at that time was twenty-two inches deep. About one hun. 
dred rods distant Is another well, the temperature of which, on tbe SSth of 
June, was fifty-one. Another well, twelve feet deep, sixty rods distant, had 
a temperature of forty-five. 

In this connection. Prof. Hitchcock entered at length upon similar phe- 
nomena which hod been observed in other places, — of a welt in Wore, 
Uass., dug through gravel and sand, which froze last year, though not to 
the extent of that at Brandon. There were other Instances of (Vozen wells 
on record, — one in the thirty-sixth volnme, first series, of tbe Ameriaut 
Joarml 0/ Science. This well is in Owego, K. Y. In this, the flame of a 
candle was deflected. Indicating a current of ^r passing through the gravel 
strata. The well was on the (able-land of the Susi^uchanna, about thirty 
feet above the river. There was also an accooat of an jce-monnlain in Vir- 
ginia, which was satisfttctorily esplaincd as being a natural refIHgerator, — 
the cold of the winter being retained through summer on accooat of a 
variety of causes. Sir Roderick Murchlson has mentioned a similar moun- 
tain In Siberia. 

Prof. Hitchcock said, that before giving a probable theory of the phenom- 
ena at Brandon, he would present a few prcliiTilnary propositions. 

1. He regarded the cases at Ware and Owego as essentially like that at 
Brandon, and to be explained In the same manner. 

2. The phenomena most probably have a connection with a gravelly and 
Bandy sol); hence we shoatd make the character of such soils an element in 

3. As the gravelly deposit is in such a soil, the idea is precluded that the 
congelation Is the result of chemical reagents. 

4. The temperature in the wells is strongly affected by the temperattue 

27» 
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oftbe air at Ihe snrfoco. In winter the cold Is much more intense tliui in 

Tbe Aubject presented two leodinj; inquiries. let. Whun, and hj what 
Htrency, was Iho rt>nKcli''i''n proclui;c(l so deep beneath tbe surfttce? 2d. By 
trhnt means is the frost preserved Trom external and tnlcmal beat? In 
reply, tliere were two 8u<;^^tious to be mode. lat. Tbcse frozen deposits 
mnj bavo bocn pioduccd during the glanial period tllBt accompauied tike 

miallon of the drift. 

Thia Eugmalion was dwelt opon at length, and It was contended that a 

oien deposit of any past period might be indefinitely preserved. Experi- 
ments bad been made which showed that even a Ihln layer of clay was a 
powerfnl resistant to bent. The clay on tbe surface at Brandon would ex- 
'lude the eittcmal heat, while the gravelly strain, free from sand, wonld act 
at a tunnel to carry the ascending internal heat to Ihe surface, and It would 
not, therefore, reach the frozen deposit. The arrangement al Brandon was 
In many respects similar to the most approved Icc-honses. But, after all, 
he was not snre tbat tbis was tbe true theory. 

There was another theory. 2d. We malnlaln that, in porous depositions, 

ipetlaily when inlerstratifled with those nearly impervious to air, ice may 
be formed in large quantities at any depth, and remain unmelted for a great 
length of time. This position was elaborated, ~ showing by diagrams that 
when a porous mass was overlaid by clay, the heat of summer could have 
but little effect upon it. It had been staled, and it bad not been dlspmveii, 

at [here were subterranean currents of air. At t>wego, the candle- Dante 

as deflected at the depth of thirty feet. 

Upon tlie whole, though it is possible tbat the Brandon deposit fs a rem- 

int of a glacial period, he looked with more favor upon tiie supposition 

at It was the result of operations now going on, produced by cnrrenls of 
air through the porous deposit. 

In a discussion of these phenomena at a recent meeting of tbe BOFton 
Society of Natural History, Prof. W. B. Rogers observed, " that it was im- 
portant to consider the mean lemperataro of tbe place, in explaining tha 
phenomena of ft'ozcn wells. The mean annual temperature of Brandon Is 
only 45^ F.; of the winter, 20=; of the spring, 40°; giving fbr tbe winter 
and spring a temperature of 30=, or two degrees less than tbe fVeezing-point 
of water. In fact, at about the depth of thirty or forty feet, a reversal of 
the seasons takes place, so slow is the progression of temperature down- 
ward. Tbe Hccosa of exlemai nir is alao important. The temperature of 
the air in winter at tbe bottom of this well must be veiy low. The lateral 
perforation of this low temperature ought to be traced; (he law of progress 
of temperature lh>m the surfnce downward, in this special locality, should 
be ascertained. So tliat the question of explanation liecomes very com- 
plicnied." 

In connection with this subject, some iuteresling observations have been 
made by Mr. J. W. Andrews, of Albany, on the temperature of Lake Dun- 
more, a considerable body of water, siiualcd about eight miles in a north- 
easterly direction from the well at Brandon. The average depth of water 
in this lake. Mr. Andrews found, by frequent soundings, to bo between BUT 
and sixty feet, and the maximum, accurately found, belni; seventy-flve feet, 
At this last point, a maximnm and minlmam regliteiring thermometer wat 
letdown, and gave the following curious tesitlls: 



D,g,t,7P:hyG00^lt' 



OEOLOOT. 319 

Temperature of tbealr 7S° F. 

"- eurfice water, 70= F. 

" bottom water, 41° F. 

or nine degrees above tlie fVeeiing-polnt, and within seven dt^;rec8 of the 
WBCer in the ice-weli of Brandon. At another sounding in sixty-tlve feet of 
■water, the self-recifitering thermometer recorded 40°, Bhowing an increase 
of temperature of five degrees bj- a diminution of ten ftiet depth of water. 
A repetition of the experiments, on a subsequent day, j;ave the same results. 
Mr. Andrews, therefore, snrmiseB that there is a stratum of constant under- 
ground fiost, extending from the Brandon well lo localities widely sepa- 

D COLUKBUg, 

The following account of a remarkable artesian well, recently bored at 
Louisville, Ky., Is furnished to Saiiinan's Joanmi, March, I8J9, by Prof. J. 
Laurence Smith, of the Universily of Loulsvlile. 

Thi3 work waa commenced in April 1857, from the bottom of a well that 
bad a depth of 31} feet; the boring tools employed made a hole 5 inches in 
(liamoter to the depth of 76 feet from the surface; the boring waa now re- 
duced to 3 inches, and thus continued to the bottotn of iho well. The depth 
of the well is 2086 (eet; flow of water, 330,000 gallons in twenty-four houra; 
rise above the surface, 170 feet. Tbe rock struck, which geologically belonga 
to the Devonian series, is, for 38 teat, shell limestone; then, for 40 feet, coral- 
line limestone; at which depth the Upper Silurian la reached. Without 
being able to make out, with any degree of certainly, the amount of Upper 
Silurian passed through, we suppose It to be over 1200 feel. At the depth of 
1600 feet a sandstone waa reached, doubtless of the Lower Silurian, and 97 
feet deeper was encountered the first stream of water wliich reached the sur- 
face. This flowed out abundantly, and with much force. The quantity not 
being eufBcient, the boring was continued. After this, it was unnecessary 
to nse the bucket to take out the material detached by the borer, the force of 
tbe water bringing ap the fragments very readily. Tbe water increased in 
quantity in going deeper, the Increase being more marked at 1S79 feet, and 
■till more at 1000 feet, where pieces of rock, weighing an ounce or two, came 
np vrith the water. The water Increased every 10 or 20 feet to the depth of 
2036 Riet; here a very bard miigneslan llmoslone was eoconntered, 6 fc«t in 
tbickaeaa ; ailer which the sandstone iciippcared, and for the next -50 feet 
there waa no Increase of water. At the urgent request of many of the citi- 
zens of Louisville, the boring was now stopped, to give a fair test of (he 
medical vhTues of the water that waa ponrlns forth at the race of 230 gal- 
lons per minute, or about 330,000 gallons in twenty-four bourB. The water, 
liy ita own pressure, rises in pipes 110 feet above tbe surface. 

The boring waa accomplished in sixteen months, and the depth reached is 
2086 feet. In order to conduct the water to the Burface, and prevent its pass- 
ing off into the grave! beds below, a tube, S Inches in diameter, leads fVom 
the surface to the rock, a depth of 70 feet, into which it is driven with a col- 
lar of vulcanized gum-claslic around It. No tubing is found necesaaiy for 
any other part of the boring. 

When the size of the bore (3 inches In diameter) and Ita depth ai« consid- 
ered, the flow of water IVom the well is nnequnlled by any other artesian 
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weU y«t eonetnict«d that flows above the evxfaee; tor, altboaith the QfeneQe 
well at Paris delivers 000,000 frallona in tvronty-four hours, it bus, at tbe bot- 
tom, B,n area ebt times as great as tho Looisvjlle welJ, and a few hundred 
feet up seven llmeB aa great. A corresponding diameter to the Louisville 
well would, aecording to just and reasonable calculations, furnish alxmt 
2,000,000 gulions io twenty-four hours; also, the elevation of water obove 
the surfa™ is p-eater than thai of any other artesian well, and it is only 
cxixedcd in depth by tbe St. Louis well, and that to an extent of 113 feet. 
Tho water coraes out with considerablo force ftom the 5-tnch opening, 
and a heavy body thrown into the month of tho well is rejected almost as 
readily as a piece of pine wood. By an approximate calculation, Its me- 
chanical force Is equal to (hat of a steam-engine with cylinder 10 by 18 
inches, under 50 lbs. pressure, with a speed of 55 revolutions per minute — a 
force rated at about lO-horse power. The top of the well ia now closed, and 
the water conducted about 30 feet to t, basin, with a large jet d'eau on the 
centre, from which tbet« is a central Jet of water, 40 feet in height, with a 
large water-pipe, from which tho water passes in the form of a sbeaf. When 
the whole force of water Is allowed to expend itself on the eeniral jot, it is 
pivjectcd to the height of from 90 to 100 (IM, settling down to a steady flow 

Trmperolure of Ike TTofcr. — The water, as it flows from the lop of the 
well, hal a constant temperature of 76!' Fah., and la not affected either by 
the heat of summer or the eold of winter. Tho (eniptratiire at tho bottom 
of the well is several degrees higher than this, as narcrinined by sinhini: a 
Wairerdin'a registering thermometer to thii bottom, which bidicated 83}° 
Fiih. Tiiking as correct data that the point of constant temperature below 
the surface of Lonisville is Ihe same as at Paris, namely, 53° Fab., at 90 Ibct 
below the surface, we have an increase of 1° for every 67 feet below that 
po nt The increase in Paris Is 1° for eveiy 61-a (feet. The temperature of 
ih vater Is aufflcicnt for comfortable bathing during most of tho year. 

Nat re of the Water, — Tbo water is perfectly limpid, with a temperature, 
as already stated, of 701°, which Is Invariable all the year round. Its 
spec Be gravity is r0ll3. The solid contents left on evaporating one wine 
gnllon to dryness are 9151 gmlns, consiating of chloride of sodium, 6215 
^r ns s Iphute of magnesia, 77.3; sulphate of soda, 72*2; chloride of cnl- 
( n 7 sulphate of lime, 29*4; bicarbonates of soda, lime, magnesia, 
nnd Iron 116; phosphate of soda, 1*5; iodide and bromide of magnesium, 
9 cl lorlde of lithium, 0*1, etc. etc. 

A lesan Wdlat Colambas Ohio. — Tbe artesian well at the State House in 
Col nl us Ohio, according to a report by Prof Mather, had reached a depth 
of I8DS feet in Deecmber 1856, and has Since, we understand, been encavatcd 
several hundred feet farther,makingitthedeepestwellin existence. For the 
first 23 feet, the material passed through was sand, clay and gravel ; then 
15 of slate, and 11 of Columbus limestone, referred to tbe Devonian; ll.T} 
foot Columbtta limestone, probably Upper Sllnrian ; below this, 277 Ifeet, tlio 
blue limestone of Cincinnati ; then, 187 tixt (or to a depth of 704), limestone 
shales, with unit wnter, at 67-5 feet; then &23 feet of (rreenish marly slate, 
probably equivalent to (he Utica slates of New Tork. Prof. Mather observes 
that " if the Cincinnati or blue limestone l>e the equivalent of the Trenton 
limestone, Utica slates, and Hudson River group, there must bo a great 
depth of mnd rock In Ohio, of which no traces exist fa New York, Peno- 
aylvanla, or other states," atljacent. 
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■ ON THE DE-BITUSIEISIZATION OF COAL. 
At a meetinsi; of the Philadelphia Academy, May 1859, Dr. Emmons re- 
marked, that tbe de-bit u men ization or coal was eflcctcd through the B^nry 
of heal, but he did not think that the de-bitumeniza(lon of unthradto was due 
Id heat emanating n-om an incandescent body, whether that body Iw in- 
jected trap or other pyrocrystalline roclia. In his opinion the heat which 
dc-bitumenized tbe coal of the anthracite region was discii|^};cd or generated 
by tbe collision of the rocks enclosing it at (ho time of tlieir aphcaval. In 
Bitpport of this view ho referred to the corrclntion of forces, tlie eqaivnlent 
of hont, Etc. ; and stated ho found by experiment, a year .igo, that the vola- 
■lile matter of the bitnminoua slates of North Carolina began to come off at 
SSO", and that it was all driven olT as paraphine, and all at atiout EOS'. Hence 
ho inferred that cools are do-bltuincnlzed at low temperatures, and that in- 
tense ignition is not required, 

ORIGIN OF BITUMINOUS SCHISTS, 

M. Reviere commonlcated to the French Academy, Oct. 35, 1858, a curioos 
observation, which had led him to a new theory of the origin of certain 
rocks which are found to contain a small quantity of combustible matter. 
He was flrst struck by the resemblance between these rocks and the earth 
saturated with ordinary coal-gas by the Jeakago Of the pipes which convey 
It, By a series of experiments he found, 

1st. That the soil surrounding the pipe was, in certain cii'cam stances, and 
af^er some lime, more or less improgimted with carbon and bitumen, so as 
to become sometimes very combustible, and as black as impure coal, 

2d. That the nature of the soli had much inlluonce on the absorption; 
thus, whilst a clayey, slightly damp soil charged with vegetable or animal 
debris favored this absorption, it was, on the contrary, but slight in dry 

3il. That the thickness of (he upper strata farored absorption. 

4th. Tliat it was greater near the craiks and stratihcation joints. 

5(h. That the absorbiog materials inoreoso in wei);ht, and sometimes ia 
iiuik. 

6th. That the vegetable matters were gradually converted into carbon 
more or loss bituminous according to circumstances 

7th. That the ferruginous materials were altered more or less converted 
into oxides, sulphates, or snlphitet, and that they would probably have 
been converted into sulphurets and carbonalc', had the gas been less puri- 
tiod, and had the action been sufficiently prolonged and the chM^mstaoces 

OK THE SO-CALLED "TALCOSE SCHISTS" OF VERMONT, ETC. 

At (ha meeting of the American Association for the Promotion of Science, 
Mr. C. H. Hitchcock stated that the geological siureys of the various States 
have made known the existence of a broad l)elt of rocks from Canada to 
Georgia, consisting of green schists, denominated talcoae, associated with 
gneiss. This implies the presence of the mineral talc, which contains a largo 
percentage of magnesia. Recent investigations had, however, rendered it 
probable that the character of the whole belt was aliiaiiiioiia rather than 
";. T. S. Hunt, of Montreal, had analyzed some of these rocks 
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at their northern extent In Canada, and had decided thnt masnesi&wag 
prcjcnl In ihcm in t noons idcmble qaantity only; and he h:icl, therefore, pro- 
posed the name of nocnDus etfalsts, ineleod of talcoae. 



In a commnnimtion on this gabjcct, mado to the American Association 
for tho Promotion of Science, SprineflclJ, 18j9, by Mr. J. D. Whitney, the 
aulhor Elated, that the peculiarity of this eandstono series of n>cks In the 
Connecticut River Valley, wa4 its almost oniform cnslcrly dip. in a direction 
at right snt^les to the greatest longitudinal extension of Ihc biisin. As re-, 
gnrd^ the oriiiin, or cause, of this dip, extended observations on the forma- 
tion hnd led him to the folloiring conclusions ; 

Ist. That it was a physical imposKibility that the sandstone should have 
been deposited in a horizonlnl position, and then elevated, so be to have ila 
present dip, by Ihe elevation of the metamorphic or so-called "primary" 
roclis to the west, ad- That it could not have acquired its present dip from 
the Intrusion of the trap. 3d. It must therefore have been deposited with its 
present dip, and under Ihe influence of some cause acting with considerable 
uniformity alon^ the whole extent of tho basin, 4lh. This ajtent which pro- 
duced Ihe depoalllon of materials with an inclined dip, must hare been a 
more or less violent current setting across the basin, or into it trom one side, 
thron<;:hout Its whole length. 5th. The cause of this current was to be sought 
for in a fiiult running alonK one side of the basin, followed by a depression 
of its area, which was grenicel on its western cd^, and which gradually de- 
creased ill amount towards Ihe east, and which was continued for a coneid- 
eriiblo time, with grealer or less regularity. Mr. W. arfnied that this cause 
wiis the only one sutficient to account far all the phenomena, especially those 
of the dip of tho sandstone and the peculiar association of this rock with the 
trap which no theory yet proposed seemed satisfactorily to dispose of. Lo- 
cal varlalions of dip in the virinity of the trap were allowed to be present, 
especially In the upper pnit of the basin; but the general facts seemed lo bo 
bMterreconoiicdhy thealdof this theoiy than of any other yet proposed. 

In the discussion which followed, Mr, C. H. Hilchcock dissented from the 
views of Mr. Whitney, and considered Ihat the delicate footprints existing 
in these strata proved that they must have been horizontal when in a plastic 
state. If they had been lyinR at an anglo of 451, Ihe appearance of the 
tracks would have been different. 

BIr, Whitney replied, lhat his views were applicable to the region taken as 
a whole, and the place where the tracks were found might be an exception, 
arising from some local cause. 

GEOLOGICAL SUMMAKY FOR 1948- 
On Ehngatfd PsMfc* inaCmi/onimile. at Neirporl, R. I. —At the Sprinfrficid 
meeting of tho American Sdontlfle Association, Prof. Hilchcock called at- 
tention to the existence of curiously elongated qnartzose pebbles and trans- 
verse Jolntfl in a conelomcrnte rock, nt the well-known locality, "purga,- 
tory," .It Newport, R. I. The pebbles are sometimes elonsntcd to the extent 
ofaftjotin lenEth,whilethelrnsC!aTO always In the same direction. Joints, 
orbroiiks, occur at tntervols, which divide Imth the pciibies and the matrix, 
an If a clean cut had been made crolswiso through llic entire maS4. Prof. H. 
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Kdvuircd tlic [ilea that tlia pebblee, thoagh bard and ronnded -when tlie con- 
Itlomcralimi woa efTectcd, had BJuce been softcaed, and whiie so, wera flat- 
tened Ity Inleral pressure. 

Prof. Andrews, cf Miirietta, Ohio, had viblted the spot, and was eatisfled 
that the pebbles bod been fused, and not elongated by hiteral prassore. 

Pror. Hitchcock said ihnt the view presented by Prof. Andrews was for- 
merly his own; bnt he thought die weljih I of evidence in favor of bis pres- 

Wiscoaain "Polaah .£■««««." — Prof. Charles Whittlesey, in a paper read 
1)erure the American Scientific Association, 18j9, slated that along the sum- 
mit or dividing ridge between the waters of Rock River and those of Lake 
Ulcbl{(an, there are Dumberless crater-like depressions in the drift materials, 
which are called by the people " potash kelilcs." They are in the form of 
cavities, sunk below the general surface ten, fifteen, and even one hundred 
tvet, their uuiline rudely ch;ciilar, and their sidca as steep as the earth will 
stand. They bavo been traced aboQt a hundred miles. The materials in 
which tbey are found ore the coarse drift. They seldom contain water; 
boalders urc found In and around them. In the southern part of tb.li state, 
limber (^ows in them. 

While cxplorlnt; the state, in 1S40, it occurred to him that these cavities 
cannot be explained by the usual and well-known examples of aqueous 
deposits. Terraces and oblong rldgea of sand and gravel might be formed 
by currents and eddies acting on loose material; but these arc depressions 
on an oven surface. As explanatory of the matter, he would suj^est (hat 
the phenomena was understood on the supposition that it was owing to gla- 
cial action. 

Onihe Gold DepoaUiof AxatTaHa. — 'HT. Solwyn, director of the geological 
survey of Victoria, Australia, in a letter recently read before the Koyal Geo- 
logical Society (London), stated that the auriferous quartz veins of Victoria 
appeared to be as rich in gold, at a depth of 200, 230, and 400 feet, as at the 
Mtfocc; but that certainly the lai^ size of the nuggets found In the gold- 
drins, contrasted with that of the nuggets fonnd in lliu qunrti-veins, seems 
to prove that the now worn away upper parts of the veins were probably 
richer than the lower nnd now remaining portions. Mr. Solwyn, according 
to his observations, thinks that none of the gold-drifta are older than the 
Pliocene age. Miocene and Eocene lertlarles have been recogniied iu Vic- 
toria, and some probably chalk fossils have also been found. 

Hydraidic Muring in Gforyia. — Within the past year the gold placers in 
northern Georgia have attracted considerable attention, and two or more 
extensive canals or ditches have been conslractcd to convey water to them, 
at an elevation sufficient lo wash oat the gold, by the California hydraulic 
method. These placers, have been examined and reported on by Mr Wm. 
P. Blake and Dr. Charles T. Jackson. The aqueduct from the Ynboula 
River is about twelve miles long, and to tahe the water across a valley near 
Dahliue;ca, a trestle 240 feet high, and about 1900 feet long, Is required. A 
notice of the placers, and the Improved methods of working tbcm, wus 
presented at the meeting of the American Association, by Mr. Blake. 

On the cccvrrtiax of DiaaumAs in Oeorpia. — Prof. C. U. Shepard, in a 
communicalion to SiUiman's Jrmmol, Jan. 1859, descriptive of a Im-ality of 
Lazulile, in Lincoln County, Georgia, calls atlention lo the resemhlanco of 
the rock at this point {itacolumnlte, and a hematitic mixture of cyanlte and 
quartz) to the diamond gangtie of Brazil. Prof. S. also states that he was 
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Informed that nt least ten nyetals of the diamond bad been found in Bnrke 
County, Ga., tiro in nnherstiiiin, two In Hal!, and One In Union County, 
Tbu Inrjiesl of these Is eaid to hnve be«n sold for $150 in Philudelpbia. 
Tbo whole number of diamonds thus far fbund in the United States, cannot 
therefore he lesa than thirty, nearly all of which oecarred In Itaeolumite- 

lUineralogy of OrfmlaHd. — A Danish company, fbrrned sotne years slnee 
for the parpose of working the mines of Greenland, have reported, as the 
result of their preliminary Investigations, the discovery of nunieron<i Mraxa 
of eoni, some of which contain trunks of trees more than three feet in di- 
ameter, — a fart which strikingly indicates the great change of climate in 
this country, since the only irce which is now found is the meaj-re and sorry 
saltx-aroilcn. In Frederickshab, yellow copper and tin pyrites Lave been 
discovered. 

Tin in Califonaa. — At ft recent meering of the Boston Nat. Hiet. Soc., 
Dr. C. T. Jackson stated that a locality eontntnin)i; tin ore had been discov- 
ered at Los Angelos, California, within the limits of the United Slates; the 
quantity of ore is very large, and it yields 60i per cent, of oxide of tin, with 
brown oxide of iron. .A company haa been farmed to work It. 

BemarhaHe Veiao/GoldiH Georgia, — At the last meetinn; of the American 
Association at Springfield, Mr. Wm. P. Blalie described a remar4iably rich 
gold vein in the bed of the Choslateo River, Georgia. It occurs in very- 
hard homblendic gncl.'s, which requires blasting. The gold is found in ■ 
layer of quarts and carbonate of line aboat nn Inch thlcl^ and is assoeiateid 
with Bomite (a telluret of bismuth), and other minerals. AlK>ut t3000 
worth of Bold was thrown out at one blast, and the fragments of rock 
could l)e placed in a bushel basltel. The specimens are remarkably beautlfiil. 

Lake and Poad Jtaiapaiit in Yernioiil. — At (he meeting of the Am. Associ- 
ation for the Promotion of Science, IS^iO, Mr. C. H. Hitchcock, in a paper on 
the above subject, referred In the first instance to the reported walled lake in 
Iowa. This is situated In Wright County, iu a large plain, covering an are* 
of 1900 acres; Is from two to twenty-flve feet deep, with a red, sandy bot- 
tom. Around the lake is a wall of heavy stone, in some places ten t^t high, 
and Ihlrteen feet wide at the base, sloplni* up both aides to five feel at the 
top, composed of boulders fl^m fifty pounds to three tons In weight. The 
top of the wall Is level, while the land Is undulating. This work has been 
referred by some (o aborigines of the country, but such a supposition is 
without fbundntlon. In Vermont, similar walls of on artificial appearance 
have been noticed, — one on Wllloughby Lake, l>eing fVom five 10 sii (feet 
in height. The agency which has produced these embankments, Mr. H. 
considered to be Ice. which In the winter, by expansion, would force the 
fragments of rocks fVom the central part of the lake to the shore. In one 
winter the progress H ould bo small: but in the course of years, orof age«, 
the collection miffht !« large, if the materials wore abnndant. Mr. J. D. 
Whitney said he had conversed with a gentleman who had visited the lake 
In Iowa, and he bad told him (bnt the statements which bad been published 
were greatly exaggerated. There was nothing like a regular wall. He con- 
sidered it not very dHTcrenl from other phenomena connected with drWt 
boulders which he had seen. 

Ob the occarreTiee rif Fossilifiroia Lamalone beneath GraniU and Mica Stale 
in Vermont. — At the Springfield meeting of the Amor an Assocmt on for the 
Promotion of Science, Prof. Hitchcock called attention to a deposit of ftw- 
Biliferous limestone, recently discovered by him beneath granite and mica 
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elate, at Derby, Vermont, on the oast shore of Lake Memphtemagos, on 
the Cimada line. The Branilo, which was cxceedinjilj' characterislic and 
typioal, not only overlaid the limestone, but dipped down into il In veins, 
which there (In the limestone} terminated. The limestone contain a numerous 
fossils. 

In reference to this communication of Prof. Hltchcocl:, Sir Wm. Logan 
said he thought the granite bad cut through the limestone, and It would bo 
readily Inferred that when an Intmsive rock cuts through a, tbssliircrous 
rock, it mljcbt well overlie it. He conceived this granite to be of the same 
nge with the general formation of the granite In Hnlno. It wan, In his view, 
Devonian granite. Ho l)elleved the hmestone (o bo the same with the 
t>enulif)il Rutland marble, and was of the same age. 

Iiiterfsling Polamaoloijical Discovery. — During the past year, an exceedlnj^y 
perfect apeciraen of a fossil lish, of the genus Pitnapit, has Ijeen discovered 
In the Lower Ludlow rocks, England. Tlie position of these rorka Is aa- 
signed by Mr. Hurchisou to higher beds of the Upper Silurian. Fish have 
hitherto been found in the Upper Ludlow rocks, but none in the Lower 
Ludlow, and consequently this discovery carries bock the appearance of 
fishes in the patieozoic rocks to a period more remote than has t>efore been 
determined. 

At the Aberdeen meeting of the British Association, 1859, Mr. D. Page 
stated that cxploralions made dai-ing the past summer, by Mr. Slimon and 
Son, in the Upper Silurian formations of Scotland, liad afforded ample Indi- 
cation of a very varied and curioua crustacean fauna, altogether new to 
Paleontology. Molluscous remains of wcll.known Upper Silurian genera 
had also been obtained In sufficient numbers to prove the affinities of the 
beds; and indications of both an aquatic and terrestrial flora seemed by no 
means rare Ihrooghouc the strata. The specimens obtained had a threefold 
value; first, as proving the true Upper Silurian epoch of the Nilberry strata, 
and thus affording a clue to the Investigations of other Sub-Devonian tracts 
In Scotland, yet but very imperfectly understood; secondly, as adding new 
forms to the life of a former epoch, and thus extending the boandarles of 
our zoological knowledge; and, thirdly, as enabling the Government patn- 
ontologlsts, who had recently published theh* first monograph on the Euryp- 
terlJtc, 10 understand more clearly the nature of this curious family of Crus- 
taceans, and to correct what must now evidently appear as misinterpretatiooB 
of their structure and affinities. In none of the beds explored had there 
ever been delected any trace of fiah-life. Sir R. I. Murchison remarked that 
languaj^ could scarcely exaggerate the valne of Mr. Slimon's discoveries to 
paloiontologlsts. 

Sub-Sihirian FossOt. — At a recent meeting of the Philadelphia Academy, 
Dr. Loldy colJed attention to specimens of Palieotrochus presented this eveu- 
hig by Prof, E. Emmons, (Vom Sub-Silnrian strata. He slated that its or- 
(tanic nature hud been denied by able authorities, but considered that Its 
symmetry and uniformity were In favor of its being a fossil. It had most 
strongly iho appearance of a coral. 

Dr. L* Come had secnasimllar body of larger si?* from the copper-bearing 
rocks of Point Keewenaw, Lake Superior. He could not conceive that such 
numbers of masses of similar form conld arise from molecular action 
forming concretions. 

Fossili fixm tHe Laureraiaa Limeitlonea. — At the meeting of the American 
Aisoclitlon, Springfield, 1BS9, Sir William Logan, of tlie Caiutda Snrvey, 
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gave an acrount of some impressions recently found in the Laarentian lime- 
stones. Ho saiil these were tbe lowest rocks in Canada, are from 10,000 to 
15,000 feet thick, and have always been considered aioic, or devoid of ani- 
mal life; l>ul,rroni some specimens shoirn by the speaker to Ibe audience, be 
was led Co think they did show impressions of coral. If these impressions' 
had been foand in Silurian, or Metamorpbic rocks, Ihej would at once have 
been referred to the corals. 

Foaa3 Beindter from New York. — At a meeting of Ibe Philadelphia Ae- 
adomy, ABpist S3d, 18j9, Dr. Leidy read a letter from Dr. G. J. FiElier, dated 
at Sing Sinjr, New York, giving an account of an antier of the Reindeer, 
which had been fonnd in the vicinity of the place mentioned. Tlie specimen 
nas discovered, in e^ccavating a peat-bed, at the depth of six [eet from the 
BQrfaco. The peat-bed is almost an acre in extent, surronnded by hli^h 
groand, and loolts as if it had been the site of an ancient lake. Dr. L. ob- 
served that there is a similar specimen of an antler of the Reindeer in the 
mnseom of the Academy, which bad been found near Tinccntown, New 
Jeisey, nt the depth of four feet. (See Proc. 18.58,179.) The discovery of 
these remains of the Reindeer, and likewise of (he remains of the Wulnu, 
in similar positions in New Jersey (See Trans. Am. Phil. Soc., xi. 83), favor 
the view that the Arctic fauna, at one period, extended Its tioandary much 
moPB southerly than at present. 

Ob Ihr occurrence of Bonea and Teeth in the Lead-bearing Creeicea of the 
North- West.— Altbe meeting of the American Association, 1850, Mr, J, D. 
Whitney exhibited fossil bones and teeth, found in Ihe lead-bearing crevices 
of the North-WcsL In the cap-roek, as it is called by the miners, there are 
flssuies and cavities, from fifty to one hundred feet beneath the surface. 
These cavities are usually lined with Icad-ore; in them are foimd the leetb 
of the mastodon, — usually Ihe milk-teeth of the young, — also of the peccary, 
also of Ihe bufl&lo. The teeth were in a good stale of preservation. They 
are foqnd in many localities — Ihe teeth of the mastodon predomlnaling. 
He believed (hat this part of the country never was subject to Ihe drift, as 
no boulders were to be found — no sirlao macka. Mr. J. W. Foster also de- 
scribed iho geological posilion of the bones of the extinct peccaiy of the 
■West. They exist on the line of the Bnrliopon and Mississippi Railroad. 
In a cut on chat road he found one skeleton at the depth of eight fbet, a sec- 
ond at the depth of twenty-Qvo feci, and a third at Che depth of twenty -eight 
ftet. 

EraptioDs of Moant Vemviut. — During the past year Vesnvins has been In 
a state of nearly constant activity, without any very great or striking erup- 
tions. M. Palmieri, who has been engaged In observations on its action, 
states, among other interesting memoranda, that a great abundance of lead 
has been sublimed from Che crater and the lava, mainly in the state of 
chloride. The chloride and sniphaia are also found nili^. Much of the 
volcanic smoke has been found, by M. Palmieri, to be chloriodic acid. 

Sab-Marim Eruption. —The barque Bdla, Of New York, ntports, on the 
4th of January, in Che Gulf of Mexico, passing through a scum of smoking 
pitch which extended for several miles, and emitted a most nauseating odor. 

ON THE EE08ION OF ROCKS Df TERMOMT. 
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exhibited by the rocke of Vennoat. A satiaractory proof of tho existence of 
piirrems of water in particular localitiea in former times, was to be found in the 
" pot-lioies " in soiid rocit ; and numerous examples of these in Vermont, 
at various elevations above existing streams, showed that the whole valley 
had been worn out beneath the pot-holes. In New-Fane, they were foond 
300 feet above the valley. In North Wiu^leboro', 600 feet; and in West 
Wardsboro', upon the dividing ridgo between two valleys, 1300 ftet above 
the valley, and nearly 2000 feet above the oceon. In fact, these pol-holes 
may indicate ibe courses of large rivers upon this continent in former peri- 
ods, when the conllguration of the eontiuent was much differentfiom what 
it la at present. 

Another proof of erosion was to be found in iha varied inclinations of 
strata. If the same kind of rock was found in the places dipping in oppo- 
site directions, like the roof of a house. It was reasonable to infer that they 
were formerly connected together, and by proloni^og upon the paper the 
inclinations and distances of these strata, the amount of rock that had been 
worn away could be measni«d exactly. Sections now show where this 
measnrement iniKht be made, and it was stated that In some cases it might 
be dearly seen that at least four miles in thickness of rock had been removed 
by erosion. 

Another and new proof of the amount of erosion was sng^sted by the 
position of lofty peoke of protrusive granites, etc. Slouiit Aseuincy, in Ver- 
mont, was instanced as an example of granite extending more llian two 
thousand feet above all adjacent rocks. When the granite was melted, it 
must have been sustained in its place by other rocks that were sedimentary 
and not igneous; otherwise the melted (cranito would have flowed over the 
Borxounding rocks. Hence, at this locality, as much as 3000 feet of mate- 
rial mast have been eroded, leaving the granite mountain now lowering far 
above the actjacent ledges. 

OltlGIN OF THE PEAIRIES OF THE SOUTH-WESTERN UNITED STATES. 

Inlhe Geology of Iowa, Vol. I, by Hall and Whitney, the various theories 
which have, at dilferent limes, been brought forward to account for the ab- 
sence of trees in the prairie region, are discnsaeU and pronounced to be inad. 
equate. It Is attempted in the report to show that the extreme flncness of 
the particles of whidi the soil is mode up, is the predominating canse ot^bis 
peculiar condition of the vegetation, and some facts are stated to confirm 
this theory. Reasoning from analogy of the smaller prairies to the thickly- 
wooded region of the Upper Peninsula of MichiKan, it la Inferred, " that the 
whole region now occupied by the prairies of the North-west was once an 
Immense lake, in whose basin sediment of an almost impalpable fineness 
gradually accumulated, under conditions, the diacussion of which is post- 
poned to another volume, in whiuh the drill phenomena of the North-west 
will be taken up; that this basin was drained by the elevation of the whole 
rosjion, but, at first, so slowly, that the liner paiticlca of the supcrflcinl do- 
posits were not washed away, but allowed to remain where they were origl- 
noliy deposited. After the more elevated portion of the former prairies had 
been laid bare, the drainage becoming concentrated in narrower channels, 
the current tliua profluccd, aided perhaps by a more rapid rise of the region, 
acquired sufficient velocity to wear down through the finer material on the 
mrfiice, wash away a portiOD of it altogether, oiid ntix the rest so effcctoat^ 
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wtth Ifafl nndcrljing drilt nutleriala, or with ftbraded fngments of the roclc 
In place, as to give rise to a djflereal chaiacler of soil ia the Tallcys from 
tbiu of the cl[^vale(l land, Tbis Tallef soil, traitig oiudi less homc^eDeons 
in its composition, and containing a larger proportioti of coarse raolerials 
than tb*t of the uplands, seems to have l»ecn adapted to the gronth of for- 
est ve<;etatkin; and in conseqaence of tbia, we find sucb localities corered 
with an ahundant growth of timber. 

" Wberercr there has been a Tarlation fVom the nsnal conditions of the 
coil, on the prairie or in the river bottom, there is a conesponding change la 
tbe character of the vegetation. Thus, on the prairies we somelimes meet 
Willi ndsea of coarse malcrinl, apparent!}' deposits of drift, on which, tVom 
some locnL cause, there has never been an acciunulation of fine sediment; in 
such localities we invoriablr find a growth of llnil>er. This is the origin of 
the groves scattered over tbc prairies, for whose isolated position and pcca- 
liar drcumstancce of growth we are unable to acconnt in anj other way." 

ICEBERGS IN THE SOUTHERN OCEAN. 

Capt. Kirby, of the ship UiKomah, fVom New York to Sao Franciseo, re- 
ports an encounter with a mass of ice off Cape Horn, Aag. 9lh, immense, 
almost beyond precedent, for (he laUtudo. He states " that at first he coald 
not believe that It was Ice, and, thiuking he might have been drifted to the 
northward daring the several days In which he had not been able to get am 
obsenntlon, set It down as an Island covered with snow. The wind was 
fh)m the eastward, and Ihe ship going at the rate of eight knots; she soon 
broDghl the whole body above the horizon, and not lonti; after the Ice was 
found to stretch along the whole head and on the weather bow. The course 
of the ship was then altered, eo as to bring Ihe ice on the lee bow, and grad- 
aally, as the bearings altered, Ave Icebergs, of various sizes, were made out. 
The ship passed within a few miles lo the windward of them. 

" The ice-field and icebergs were estimated to be from eight to ten miles 
long, and very high — a solid mass of ice against which tbe sea broke, a» 
u|)on Ihe iron-bound shores of a continent. At four miles distance, Ihe 
water about the ship was agitated with eddies and ripples, caused by the 
opposing presence Of so large a body to ibe usual ocean currents. The sides 
along which the ship passed appeared to be precipitous up for more than a 
hundred feet from the water, when they broke up towards the peaks in the 
interior of the island; and down the steppes, the spy-glass showed the OEist- 
ence of gteat gullies and wnter-conrses. When the sun shone full upon the 
island. It reflected the light with great brilliancy." 

ON THE ORES OP ZINC AND UAXGANE5E FROM ARKANSAS. 

Dr, Wm. Elderhorst has analyzed various specimens of Smithsonitc from 
the counties of I^awrence, M.irion, and Independence. Tbe principal mines 
are sitaatcd in Ijiwronce county ; the principal ore is n massive, brownish- 
yellow, cellular Smiihsonite, occasionally sub-crystalline. The analyses of 
average spcdmciu show a very liigh per centoge of oxide of zinc, varying 
from 49 to Gr7 per cent.; a very impure specimen, a mixture of corbonaie 
of zinc with clay, yielded 33 per cent, of oxide of zinc. The Arkansas ores, 
therefore, compare very favorably with the best European ores, for example, 
with those of Upper Sileacia, the Bhenlsh workings, Belgium, Polonla, etc 
The ore occors In dolomite, sometlmea in r^^olor veins, and firmly adhering 
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to ttle rock, but nsuall}' In mora or leas rounded, irregular pieces, imbedded 
in a red ferruginous clay. Both tlie dolomite and ihe red clfty contain small 
^ qnsntEtiea of carbonate of zinc; the dolomite, in some locniities, neuriy 2 
per cent., the red elay only 038 per cent. At another locality, occurs, asso- 
ciated with galena, a very li);ht and soft clay, of ochro-yellow color, which 
conli^ns rather more than 8 per cent, of oxide of zinc. 

The Smithsonite of Marion county is occasionally found incmated with a 
white Uydin-carbonate of zinc, whose composition is expressed by the formula 
.■i(ZnO.COJ)-l-3(Zn0.3HO) and for which the name of MarioniU is proposed. 
It coDlaing nearly 4 per cent, more oxide of zinc than Smithson found in 
his analysis of zinc bloom. 

The same chemist publishes analyses of Ihree specimens of psilomelane, 
fVom Independence county — considering tliem, with Rammelslierg;, as com- 
pounds of peroxide of man|;anese with bases of the constitution RO. He 
derives from his analyses the following formulie, as expressive of thch: com- 

(lInO.B«O.HO).Mn02-HJ-37 per cent, of MnOs mechanicallv inlermlKcd, 
and |MnO.BaO.CaO.HO).MnOiH-3-84 per cent, of MnOs mechanically inter- 

A specimen of wad, from Iiard county, has the same composition as tlie 
wad from Rubeiand, analyzed by Kammclal>erg, namely. 
(MnO.CoO.BaO).aMnO*+3HO+xMn(>i 
The composition of a fifth specimen of manganese ore is expressed by the 
fonnala 4(MnO.CaO.MgO.HO).3Mn02; or, if the small quanlitiea of lime, 
magnesia, and water are considered as accidental impurities, by MnsOs, the 
composition of bramite; the proportion of manganese to oxygen being as 
09'C8 to 29-72; in brannile tlie proportion is 69-68; 30-42. 
' Prof. Elderhorst expresses the opinion that Arkansas Is destined to talio 
the lead of all the Western States in her resources of ores of zinc and 
manganese. — Fimt Jltport qf a Geological IteawmoiasaiKe of the Northern 
Counties of Arka-Bsat. By D. D. Otnen, Wm. Elderhorst, aad Edward T. 
Cox. Little Bock, 1858. 

PROF. OWEN ON FOSSIL MAMMALS. 

The following is an abstract of the concluding lecture of a courae recently 
delivered by Prof. Owen, before the Boyal Insiitalion (London), "On Fossil 
Mammals," in which Ihe causes of their extinction ma particularly con- 
sidered. 

On the problem of the extinction of species, I have little to say; and of the 
more mysterioos Butycct of (heir coming into being, nothing prolilable or 
lo the purpose, at present. As a cause of extinction In times anterior to 
man, it is most reasonable to assign the diief weight lo those gradual 
changes in the conditions alTecting a due supply of sustenance to animals 
in a state of nature which must linvc accompanie{l the slow alternations of 
land and seabrou^tht about in the asons of geological time. Yet this reason- 
ing is applicable otdy to land animals ; for it is scarcely conceivable that 
suth operations can have affected sen -fishes. 

There are cliaractera in land animals rendering them more obnoxious to 
extirpating influences, which may explain why so many of the larger spe- 
cies of particular groaps have become extinct, wliil'l smaller species of 
equal antiquity have survived. In proportion to its bulk is the difflculty of 
[be contest which the animal has to maintain against the surrounding ogen- 
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rieB that are ever tendinjf to iliesolve the vital boBd, and sat^ngate the Uriag 
wader to the oriliuarj eLcmkal and physical Ibrces. Any chancres, tbere- 
fbre, in surli cxtenial ageiitlLii as a epeciu) may have been originally adapted 
(o exist In, will miUtate against that existence in a degree proportionate to 
the Bize which may characterize the species. If a dry season be graduuliy 
prolonged, the large mammal will tuSer from the drouj;ht sooner than tiie 
Amnll one; if such aiter^lioli of climate efTect the quantity of Tef^eCable 
foor], the bulky herbivore will Grst feel (he effects of stiniod nourishment ; 
if new enemies be Introduced, tho laifx and conspicuous animal will fall a 
prey, while the smaller kinds conceal themselves and escape. Small qiind- 
rupcds, moreover, are more prolific than lar;^ ones. Those of the biilk of 
the mastodons, megalheria, glyptodons, and diprotodons, are uniparons. 
The actnnl presence, therefore, of small species of animals in countries 
where lar)(cr species of the same natural families formerly exkted, is not 
the conseqacnce of de^neration — of any grailoal diminution of the size — 
of such speciea, hot Is the result of circumstances which may bo illustrated 
by the fablo of the "Oak and the Reed; " the smaller and fccMer animals 
have bent and accommodated themselves to chaises to which the larger 
Kpeeies havo succumbed. 

That speciea should 1)ecome extinct, appears, fVom the abundant l^tof 
extinction, to bo a law of their exlBlence ; whether, however, it bo inherent 
In their own nature, or be relative and dependent on inevital>le changes Iti 
the conditions and theatre of their existence, is the main eultJect fbr cooald' 
eration. Bnt, admitting extinction aa a natural law which has operated 
tVom the beginning of life on this planet, it might be expected that some 
evidence of It should occur in our own time, or within the historical period. 
Beference has been made to several Instances of the extirpation of spa- 
des, certainly, probably, or possibly, due to the direct agency of man ; but 
this cause avails not in the question of the extinction of speciea at periods 
prior to any evidence of human existence ; it docs not help as In the expla- 
nation of the m^ority of extinctions, as of the races of aquatic invertebrata 
and vcrtebrata which hare successively passed away. 

Witbiu the last century, academicians of St. Petersburg and good natural- 
ists have described and given figures of the bony and the perishable parts, 
including the alimentary canal, of a large and peculiar fuelvorous Sireniaa 
— an amphibious animal tike the Manatee, which Cnvier classllletl with bis 
herbivorous Cctacea, and called Slelleria, after its discoverer. This animal 
Inhabited the Siberian shores and the mouths of the great rivers there dis- 
emboguing. It is now believed to be exiiuct, and this extiuetlon seenia not 
to have been due to any special quest and pei'sccatioa by man. We may 
discern in this fact the operation of changes In physical geography, which 
have, at length, so affected the conditions of existence of the Stelleria as to 
have caused its extinction. Such changes had operated, at an earlier perioii, 
to the extincIioQ of the Sitierian elephant and rhinoceros of the same re- 
gions and latitudes. A future generation of lOtiloRists may have to record 
tho flnal disappearance at the Arctic buffalo ( OvSm moKhatiis). Fossil re- 
mains of Oviltoa and Stelleria show that they were contemporaries of JS^pAas 
prindgeuius and ShiniKeros llr}umhma$. 

The great Auk (Alca impaiait, L.) seems tohe rapiilly vorging to extinction. 
It has not been specially hunted down, like the dodo and dinomis, but liy 
degrees has become more scarce. Somu of tho geological changes afftcliiii,- 
citcumstances flivorable to the welt-being of the Aka impemtia, have bean 
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matters of obserrafion. A Mend who last year vistted Iceland, Infonna me 
that the last (Treat auks, known with anything like ccrtsinlj' to hare been 
there eecn, were two which were taken in 1BJ4, darln<> a Tl^ft mado to the 
hi^h rock called "Eldey," or "Meelsockten," lylngoff Cape Ecykianes, the 
south-west point of Iceland. This Is one of three principal roeky islets 
fbrmerly existing in that direction, of which Iho one, specially named ftom 
this rate bird, " Gelrfugla Sker," sank to the levei of the surface of the sea 
during n volcanic dislnrbancc in orabont thi^year IStO, Sach disappearance 
of the fit and favoratile breeding-places of the Alca impfiuas, mnst fomi an 
important dement in its decline towards extinction. The numllers of the 
bones of Jtei I'mpemtii on the shores of Iceland, Greenland, and Denmark, 
attest tlie abundance of Iho bird in former times. A consideration of such 
Instances of modem partial or total extinctions, may best throw light, and 
SDggcst the truest notions, of the causea of ancient extinction. 

Aa 10 Iho snceossions, or coming in, of new species, one might speculate 
on the [p^nal modiflablllty of the individual; on the tendency of certain 
varieties to survive local changei, and thua progressively diverge from an 
older type; on the prodnclion and fertliicy of monstrous offspring; oa the 
possibiilty, e. g., of a variety of auk being occasionaily hatched with a 
somewhat longer winglot, and a dwarfed stature; on the probability of such 
a variety belter adapting Itself to the changing climate or other conditions 
than the old type — of such an origin of Alca tarda, e.g.; — bnt to what 
purpose? Past experience of the chance alms of human fancy, nnchccliod 
and unguided by observed facts, shows how widely they have ever glanced 
away from the gold centre of Imtli. 

Aa the result of the evidence accumulated by geologists, I have affirmed 
that the successive extinction of Araphithoria, Spalacolheria, Trieonodons, 
and other mesou>ic forma of mammals, has been followed by the introduc- 
tions of much more numerous, varied, and higher organized forms of the 
clasa, during the tertiary periods. There are, however, geologists wlio ninin- 
tain lliat this Is an assumption, based upon a partial knowledge of the facta. 
Mere negative evidence, Ihcy allege, can never satisfactorily estahlisb tiie 
proposilion that the mammalian class is of late Introduetlon, nor prevent 
the conjecture that it may have been as richly represented in secondary, as 
in tertiary times, could we but get evidence of the terrestrial Fauna of the 
oolitic continent. To lb la objection I have to reply : in the paloaoioic strata, 
which, IVom their estent and depth, indicate, in the earth's existence as a 
scat of organic lil^, a period as prolonged as that which has followed their 
deposition, no trace of mammala has hccn observed. It may be conceded 
that, were mammals peculiar to dry land, sach negative evidence woald 
weigh little In producing conviction of their non-existence during the Silurian 
and Devonian wons, because the explored parts of such strata have been 
deposited from an ocean, and the chance of linding a terrestrial and air- 
breathing creature's romiUnB in oceanic deposits Is very rcmele. Bat, in the 
present state of the warm-blooded, air-breathing, vlvlparons class, no genera 
and species ate represented by such namoroos and widely dispersed individ- 
uals, aa those of the order Cctacea, which, under the guise of fishea, dwell, 
and can only live, In Ihe ocean. In all Cetacea the skeleton ia well ossified, 
and the vertebrie are very numerous : Ihe smallest Cetaceans would bo 
deemed large amongst land mammals, the largest surpass in bulk any 
creatures of which we have yet gained cognizance; the hngest ichthyosaur, 
tffuanodon, megaloaaur, mammoth, or megathere. Is a dwarf In eomparlaon 
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wltb the modem whole, or a hundred fMt In length. Daring the period fn 
■which wo have proof that Cotucoa have cxieted, the evidence in (he shape 
of bones and teeth — which latter enduring characteristics in most of the epe- 
cies ore peculiar for their groat number in the flame individual — m net have 
been abundantly deposited at the bottom of the sea; and as cachalots, 
{rnimpuso», dolphins, and porpoisos, are scco gambolling In shoals in docp 
oceans, far from land, their remains will form the most characteristic evi- 
dences of veneljrato life in tbs strata now in course of formation at Iho 
bottom of such oceans. Accordingly, it consists with the known character- 
Istiea of the Cetacean class lo And Iho marine daposita which foil from gens 
tenanted, aa now, with vertebrates of that high grade, containing tho fossil 
evidences of tho order in vast abundance. The red crag of our eastern 
oonnties contains pclriHcd fi-agmencs of the skeletons and teeth of various 
(>!tacea, in such quantities as lo constitute a groat port of that source of 
phosphate of litne for which the ted crag is worked for (he manufacture of 
ariificial manure. The scanty widencc of Cctacea in cretaceous beds seems 
to indicate a similar period for their l>cginning as for the soft-sealed cycloid 
and ctenoid Sshos wlilch have superseded tho ganoid order? of mesozoic 

We cannot doubt but that, had the genera Ichihyosaurns, Plioaaama, or 
Plesiosaunia, lifcn represented by species in the samo ocean that was tem- 
pested by the Baltenodons and DIopiodons of the miocene ago, tho bonea 
and tooth of those marine reptiles would have testiScd to their existence as 
abundantly as they do at a previous epoch In the earib's history. But nci 
fossil relic of an cnaliosaur has been found in tertiary strata, and no living 
cnaliosanr has been detected In Che present seas; and they are conscqaenliy 
held by competent naturalists to be extinct. In like manner does such 
negative evidence weigh with me in proof of tho non-existence of marine 
mammals in the liassic and oolitic times. In the marine deposits of those 
secondary or mesozoie epochs, the evidence of vertebrates governing the 
ocean, and preying on Inferior marine vertebrates, is as abundant as that 
of air-breathing vertebrates in the tertiary strata; but In the one, the fossils 
are excloslvely of the cold-blooded reptilian class ; in the other, of the 
warm-biuoded mammalian class. The Enalioeauria, Cctlosamia, and Croco- 
dilla, played the same part, and fLilfllled similar offlecs, in the seas from 
which the liaa and oolite* ware precipitated, as the Dclphinidie and Bulas- 
m*ds3 did in tlio tortiury, and stUI do In tho present seas. The unbiassed 
conclusion, (torn both negative and positive evidence In this matter. Is, that 
the Cetacea encceodod and superseded the Enaliosauna. To tho mind that 
will not accept such conclusion, Iho stratified oolitic rocks must cease lo be 
monuments or trustworthy records of the condition of life on the earth at 
that period. So far, however, as any general conclusion can be deduced 
trom Iho hirge sum of evidence above referred to, and contrasted. It is 
ugalost the doctrine of the Unlformitarians. Organic remains, traced from 
their earliest known grsves, are succeeded, one series by another, to the 
present period, and never reappear when once lost sight of in the ascending 
search. As well miirht wo expect a living Ichthyosaur in Iho Pacific, as a 
fossil whale in the Liaa. The rule govemB aa strongly In the retrospect as 
Iho prospect. And not only as respects the Vertcbrata, but the sum of the 
animal species nl each successive geological period has been distinct ""<! 
peculiar to such period. Not that the extinction of such forms or spoclea 
was sudden or BimaltancoDS : (he evidences so Interpreted have been but 
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]ooal. Over the wider field of life, st any giTcn epoth, the change has been 
gruilnal; and, as il would eecm, obodlont to some general, bnt aa yet ill- 
comprehended law. In rofpird to animal life, and its assigned work on thia 
planet, there has, however, plainly been an ascent and progress in the main. 

Although the Mammalia, in rcj^ard to tlie plenary development of the 
characteristic orders, belong to the Tertiary division of geological lime, juat 
as " Echini are most common In the anpcrior strata; Ammonites in those 
beneath, and Froducti with numeroas Encrini, in the lowest" of the 
secondary strata; yet rtie beginnings of the class manifest themselves In the 
formations of the eaillcr precodlnj; division of geological lime. No one, 
save a prepossessed Uniformilarian, woald infer tram the Lncina of the 
permian, and the Opis of the trias, that ihe Lamelli branchiate Mollascs ex- 
isted la the same rich Tiriety of development at these periods, as daring 
the tertiary and present times; and no prepossession can close the eyes to 
the fact that the LameUibroDchiate have superseded the Palliobroncbiate 
bivalves. 

On negative evidence, Orthislna, Theca, Prodncia, or Spirlfer, are be- 
lieved not to exist In the present seas: neither are the existing genera of 
siphonalcd bivalves and univalves deemed to have ahonndod In permian, 
triassic, or oolitic times. To snspect that they may have then existed, but 
have hlthcrtp escaped observation, because certain Lamcltibranchs with an 
open mantle, and some holostomatons and nsiphonnte Gastropods, have 
lert their remains In secondary strata, is not more reasonable, as It seems to 
me, than to conclude that the proportion of mammalian lifb may have been 
as Rreat in secondary as in tertiary strata, because a few small forms of the 
lowest orders have made their appearance In triassic and oolitic l>eds. 

Turning from a retrospect into past time to Ihe prospect of time to come, 
— and I have received more than one inquiry into the amount of prophetic 
insight imparted by Pnlajontology, — I may crave indulgence for a few 
words, of more sound, perhaps, than significance. But the rcficcclvo mind 
cannot evade or resist the tendency to spocnlate on the fulnte course and 
idtlmncc fate of vital phenomena In this phknct. There seems to have been n 
time when life was not; there may, therefore, be a (leriod when it vrill ccnso 
to be. Our most soarInK speculations still show a kinship to ournaturo; 
we see the clement of finality in so much that we have cognizance of, that 
it must needs mingle with our thoughts, and bias our conclusions on many 
things. Tlie end of the world has bceh presented to man's mind under 
divers aspects: as a general conflagration: as the same, preceded by a 
millennial exaltation of the world to a Paradisiacal state, — the abode of a 
higher and blessed race of intelligences. If the guide-post of Paleontology 
may seem to point to a course ascending to the condition of the latter 
speculation, it points but a very short way; and, in leaving it, we find onr- 
sclvcs in a wilderness of conjecture, where (o try to advance la to find our- 
selves " in wandering mazes lost." 

With much more satisfaction do I return to the legitimate deductions 
from tlie phenomena we have hod under review. 

In tlio«urvey which I have taken, in Ihe pr^ent rourfie of lectures, of the 
genesis, snccesslon, geographical distrlbation, nfllnitlcn, and osteology of 
the mammalian class, if I have succeeded in demonstmling the perfect 
adaptation of cacli varying Ibrm to the exigencies and habits and woll- 
bciitg of the species, I Imvo Aitlilled one olijcct which I had In view, viz., to 
Bet forth the beneficence and intelligence of Ihe Creative Power. If I have 
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b««n able to demonstrato a nnifonn plan perradJn^ the osteologlcal stme- 
tare of so man;' dlverslfled animated l>eln(^, I mnst have GoCorced, were 
that ne«saarj, as strong a convicHon of the unity of the Creative Cause. 
If, in all the Btrlking ct^f^es of form and proportioo whii^ have passed 
nnder review, we coQid discern only the resnlts of minor modit) cations of 
the same ffew osseons elements, Barely we most be the more Btrikingly im- 
pressed wllh the nisdom and power of that Cause which could produce so 
much variety, and at the same time such perfect adaptations and endow- 
menlG, ont of means so simple. For, in what have those mechanical Instru- 
ments — the hands of the ape, the hoofs of the horse, the (Ins of the whale, 
the trowels of tiie mole, the wln(!;s of the bat — so variously formed to obey 
the behests of volition In denizens of different elements — in what, I say, 
hare tbey differed from the artificial Instruments which we oni^elvcs plan 
with foresight and calculation for analogous uses, save in their greater com- 
plexity, in their perfection, and in the unity and simplicity of the elements 
which are modified to consiitnle these several iocomoUve organs. Everj'- 
where in organic nature we see the means not only subservient to an end, 
but that end accompUabed by the simplest means. Hence we are compelled 
to regard the Great Cause of all, not like certain philosophic ancients, as a 
nnifonn and qniescent mind, as an ^l-pervadln» <ininui mundi, but as an 
active and anticipating Inieilisence. By applying the laws of comparative 
anatumv to the relics of extinct races of animals contained in and characler- 
izmg the different strata of the earth's crnst, and corresponding with as 
many epochs in the earth's history, wo make an important step in advance 
of ail preceding philosophies, end are able to demonstrate that (he same 
pervading, active, and beneficent Intelligeneo which manifests His power 
in our times, has also manifested His power In times long anterior lo the 
records of our existence. But we likewise, by those investigations, gain a 
still more important truth, viz., that the phenomena, of the world do not 
sneeeed each other with the mechanical sameness attributed to them in the 
cycles of the Epicurean philosophy; for we are able to demonstrate that the 
different epochs of the history of the eaith were attended with correspond- 
ing changes of organic atracture; and that, in all these instances of change, 
the organs, as far as we could comprehend their use. were exactly those 
best suited to the functions of the being. Hence we not only show intelli- 
gence evoking means adapted to the end, but, at successive limes and 
periods, producing a ehann;e of meciianlsm adapted to a change In external 
conditions. Thus the hiehcst genernilEBtions In the science of organic 
bodius, like the Newtonian laws of universal matter, load lo the unequivocal 
conviction of a great First Cause, which is certainly not mechanical. Unfet- 
tered by narrow restriclions, — unchecked by the timid and unworthy ftars 
of mistrustful minds, clinging, in regard to mere physical questions, 10 
beliel^, for which the Author of all truth has been pleased to substituto 
knowledge, — our science becomes connected with the loltlei^t of moral 
speculations: and I know of no topic more fitting to the sentiments with 
wh ch I desire to conclude the present course. If I believed — to use the 
langT a"c of a gifted contempqrary — that the imagination, the ftellhgs, the 
nc vo n iicetual powers, benrin" on the business of lifb, and the highest 
cnpa I ies of our nature, were blunted and Impnired by the study of phys- 
ioio al nd pnlnjontoiogical phenomena, I should then regard Our science 
Bfl li le better than a moral sepulchre, in which, like the strong man, wo 
were borying ourselves and those aiound ns In mlns of our own creating. 
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Bat surely wo must all believe too firmly in (he immutttblo sitcibales of thut 
Being, in whom hU truth, of whatever kind, finds its proper resting-place, to 
think that the principles of physical and moral truth can ever be in lasling 
collision. 



RETTTLE, THE 



During the summer and f^l of 185S, the rcmains of a huge herbiverons 
saurian reptile, closely allied, but larger, than the extinct Iguanodon, of the 
Weaden and Lower Greensanda of Europe, were diacovered, by William P. 
Fouike, of Philadelphia, In the cretaceous marls of Haddonfleld, Cumdcn 
Co., N. J. Tlie circumstances attending this discovery, and the following 
description of the bones, are given in the proceedings of the Phil. Academy, 
for December 14, lSi8. 

During the summer and autumn of 1838, Mr. Foalke vlsitod a neighbor, 
Mr, Hopkins, near bia own summer residence at Haddonfield, in New Jer- 
sey, H few miles out from Camden, on the Camden and Atlantic Railroad; 
and, in the course of conversation, Mr, H. described from memory some 
ti;cth and vortebrce which hod been thrown out from a marl-pit on his prop- 
erty not less than twenty years ago. One by one they had been given away 
to cnrious fViends, or casual acquauitances, or lost. He could remember no 
long or large bones, but only teeth and vertebrte. Receiving pentilssion to 
reopen the spot, Mr. Fouike set a gang of marl-dlggera to work at the bot- 
tom of a small ravine near where it opens upon Cooper's Creek, and about 
twenty ftct below the sarroanding farm land of the neighborhood. Three 
or four feet of soil brought the workmen to the faceof the marl, and, discov- 
ering the old digging, went down' along its edge six or seven feel, through a 
small bed of shells, to where the bones had been OKhamed. Al this point a 
collection of lK>nes was found. They consisted of a thl};h-bone Ibrty inches 
long, wilh a breadth at the head and adjoining bxtchsnter of nine Indies ; a 
tibia thirty-six and a half inches in length, and eleven inches broad at the 
upper part; humerus perfect, nnd twenty-three inches in length; ulna, 
twenty-three Inches long; radius twenty inches, and six inches In eircamfer- 
cnce In the middle. In addition to the above, there were also obtained 
twenty-eight vcnebrsi, mostly with their processes broken away; an ilium 
and pnbie bone, imperfect; a femur; two metatarsal bones, and a first pha- 
lanx, complete; also, nine lectb, and a small fragment of the lower jaw. 

The bones are ebony black, from the infiltration of iron, and are eziceed- 
Ingly heavy. Their texture is firm and well preserved; and they are neither 
cmshcd nor water rolled. In association with Ihem, beside the shells and 
wood, were found several teeth of Odonla^ia and Enchalus. 

Most of the specimens of teeth appear to have belonged to the lower jaw. 
These, when unworn and perfect, are about two Inches long, and of all 
known teeth mostly resemble those of the Iguanodon, They have a demi- 
conoidal crown, with a lozenge-shaped enamel surface directed inwardly, and 
divided by a prominent median carina. The upper borders of this suilbcB 
are provided with short, transverse, tuberculated ridges, 

Tbe sides and bottoms of the teeth eshibit the impressions of lateral and 
Inferior successors, and appear to indicate that the teeth in use, together 
with those more or less developed within the Jaw, had a qulncnnclal arrange- 
ment. Two of the specimens of laeth, perhaps, belong to the upper jaw. 
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They ilifffer from the otbera in the extraordinary degree of dorelopment of 

the medium carina uf tbe crown. Tlicse teeth also exhibit the impress of 
succesBora holding cbc eume relittive position with one another as in Uie lower 

At tbo meeting of ibe Academy abov« referred to, Dr. Lcidy stated, that 
be hod dateriiutiecl the bones to have beloucod to a huge herbiverous snn- 
rian, wtiicti was closely allied to the Ijjuauoduti ; the geuus. however, waa 
dilfereiic, and he proposed for it ttie name liadroaauvus — desi^oliii;' llio 
species Crora tbe dlscovsrar of the bones, Uadrusaiu-us Foulkil. Dr. Leidy 
then proceeded to point out tbe reptilian characters recognized in the bones 
In question : The lliigh-bone ossiQed, not, like the mammal's, from half a 
dozen centres, but iVom one sinsle centre, as in the iguana, alligator, etc, 
and furrowed at tlie ends with the large blood vessels of reptile joints, in- 
stead ofbeint; smooth, as in nil mammalians. The whole form of the bones 
was different from that of the mammalia, and the venebrte of [he toll were 
armed above with the backward leaning processes, and below with tbe 
loosely shaped, and likewise backward leaning spines, which chnracterize 
the powert\il, long, thin, deep reptilian tail. The teeth were also reptilian, 
but not camlvcrous, like the crocodile's, but herbiverous, like the iguana's, 
and most cnrlously shaped and set. 

The creature was evidently of huge dlmenslona. lis hind-1^ bonee, when 
put together, would reach seven feet, upon which the pelvis and back-bone 
and upper skin would still go on, making it nine or (en feet high upon the 
haunches. On the contrary, [he fore legs were so disproportionately short, 
that, had they been found at a different time oi 
omista would have hesitated to assign them to 
at least to diffcront Individuals. 

" This great disproportion of size," says Dr. Leidy, " between the fbro and 
back porta of the skeleton, leads me to suspect that the Hadrosaurus may 
have been in the habit of browsing, sustaining itself, kangaroo like, in an 
erect position on Its back extremities and tall. As we, however, fVeqncntly 
observe a groat disproportion between [he corresponding ports of the body of 
reeenl and well-known extinct saurians, without any tendency to assume 
such a position as that mentioned, it is not improbable that Hadrnaaurai 
retained the ordinary prostrate condition, progressing in tbe manner wliirh 
has been suspected to have been the case In the extinct batrachlan of an 
earlier period, the Lc^itirinOiodoB." 

" If we estimate the number of vertebral of the trunk of Hadmaaima to 
have been the same as in the recent Crocodile and Iguana, the number of 
sacral vertebroi lo have been the same as In tbe lyaanoihn, and the nnmber 
of caudal vertebne to have been fifty, the whole number of Tcrtebne would 
hare been eighty. A calculation of the length of the specimens of vcrtebriB 
in our possession, with a proper allowance of separation by invcrtebral Hbro- 
cartilages, and an addition of two and a half feet as an estimate of the length 
of the head, would give, as the total length of tbe animal, about twenty-five 
feet." 

1)9 tail muBt have been three ttet deep; its neck thin, and its heod no 
doubt small. Its teeth ore but two Inches lone, but set In such a teasalated 
wall around tbe month a» to make a formidable cutting and grinding appa- 
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na to GnppoBc that those in onr possession had been carried down the tnr- 
rent of a river, npon whose banks the animal lived. 

The enonnoua sizo of this nnimni may lie imagined when it Is stated that 
lis thigb-l>one is nearly one-third longer than that of a mnstodon in the voi- 
leetion of tho Academy, 

There ia also in the posEBsaion of the Academy a fl^gmcnt of a thigh- 
liono, found in the greensand of New Jersey some years sinec, and hitherto 
unoharaclcrizod, whieh now sccras to have belonged to another macb largfir 
individual of the Hadrosaurus gcnns (ban tho one wboac remains were dis- 
(Oicrcd hy Mr. Foulke. 

FrugmcnCE of fossil wood found In proximity to the bones, have been 
shown b_y Dr. Hammond, of PhilaiJelpiiia, to belong to a species of conifer, 
not dilTerlng materially in microscopic chanicler from the pines tliat now 
grow in the same locality. Tarioua epectmcns of shells, all marine, were 
also found so near, or interspersed with tho bones and coniferous wood, as 
to fend to prove that the animals and plants which tbey represent lived In 
lliE vicinity of the ahorea which tho MoUasca inhahiled, for these show that 
they were deposited in a sediment totally and completely at rest. The most 
tender and delicate forms remain without abrasion, and nsually. In the cose 
of the bivalves, the two valves are attached. 

ON THE CEETACE0U3 SYSTEM OF THE UHITED STATES. 

In connection with the tbregoing description of the Hadrosaurus, the fol- 
lowing paper, on the Cretoceoua System of the United Slates, was read to the 
Fhiiadelpiila Academy by Isaac Lea, E»q. 

Geological science Is indebted to the late Professor Vannxcni for the 
l^entiftcalion of tlio marl-beda of New Jersey and Dciixware with the Crcta- 
ceons group of Europe; but it was not then hnown in either country that 
there were so many subdivisions of tho group, and tho exact parallelisra of 
the greensand was not attempted to be traced. In IS28, Mr. Vanaxem, in 
Ihe Journal of the Academy, gave a tabular view of the " relative geological 
position " of the secondary, tertiary, and ailaviol formations of the United 
States, and also defined their geograpliical position, and stated Ibat "this 
bed (greensand) was argillaceous, and contained gtccnlsh particles analo- 
J.-OUS to those whii'ii are found in the grecnaand, or chalk, of Europe," and 
l!i;it it was "characterized ily six genera, viz., Terdmilala, Gryphipa, Exo- 
fyra, Amaiouiks, Baculiles, and Belemnifes." These views of Professor Van- 
iixcm were Bul).icquently confirmed in various papers, published by Dr. 
Jlorlon and other geologists, and from year to year new explorations have 
tended to demonstrate the vast extent of Che Cretaceous formation in the 
United States east of the Rocky Mountains. 

TliD Crctaceons Formation commences at Hartiia's Vineyard, in Massa- 
[ iiusetts, is largely developed In New Jersey, and is fonnd In Delaware, 
JIaryland, Vii^nla, and the Carolinas. In Geoi^ia. it is more largely devel- 
oped. Hcre.swocping round the inlferior strata, — tlio Primary, Silurian, and 
Carboniferous masses,— it continnes In a very enlarged band in a northerly 
direction, through Alabamu, Mississippi, and Tennessee, to near the mouth 
of the Ohio River. Crossing the Mississippi River, it descends to tho aonth- 
west, througii Arhansas, where, on the upper waters of the Red River, it 
expands to the north, through Nobraaka Territory, far into the British Pos- 
sessions east of the Kocky Mountains, embracing the head waters of the 
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BlTer Saskatchewan.* To the west, froin the Red Rivef, it extends to Mid 
beyond Santa Fe, embracing the head waters or the .Colorado, and, strett-b' 
jng Jiorth-weet, reachei the head iratera of the Coiumbia, as well as those of 
the Missouri River. Followins a soutb-weBtem direcltoa fi-om Etcd River 
tbroagh Texas, it crosses the Rio Grande into New Leon, and tbence south 
through St. Luis Potosi, it passes indefinitely into Uexteo. 

In all the great extent of tbis formation there is evidence of the cretace- 
OQB period, vrhlle most of the species differ from our eaxtem fauna, as the 
lithological cbaraclera du in the rocks and sediments. In Mew Jersey, the 
greensnnd hcds are bat slightly calcareous, tbe limestone, lying above, hav' 
ing about 80 per cent, of lime. In North and South Carolina, it is, accord- 
ing to Prof. Tuomey, "25 to 30 per cent, of the mass," but in Alabama it ia 
"highly calcareous." This vast extent of a simaltaneous deposit of this 
kind, is calculated to excite the greatest interest, when wo consider bow 
mnch It streets our agricultural prospects. 

In 1810, Prof H. D. Rogers published his Report on the Geology of New 
Jersey, in which he separated the cretaceous group into dve divisions, under 
the name of " the upper secondary series, embracini; the greensand forma. 
tion." 1. A group of sands and clays extremely white and pure. 2. A 
mixed group, consisting of greensand, alternating with, imd oeeasiona11> 
replaced by, layers of a blue, sandy, miitaceous clay, the so-called " grecti- 
sand formation." 3. A yollowiah, granular limestone, having a profusion 
of organic remains. 4. A yellow, very ferruginous coarse sand, with some 
fbssil shells of the green sand formation. 5. A coarse, brown, ferruginous 
sandstone, soraetimea passing into a conglomerate. Subsequently, in John- 
ston's Physitial Atlas, ]6.j5, under the name of " Newer Mesozoic," he con- 
tinues these divisions, the whole thickness of which he presumes to be a 
thousand feet. Prof. Tuomey, In the tables of his geological survey of 
South Carolina, in 1818, calls the New Jersey deposits " upper greensand; " 
those of South Carolina, " the gault; " those of Alabama, the lower green- 
sand, equivalent to the Neocomlen of the French geologists. 

In IS^, Messrs. Hall and Meek made a communication to the American 
Academy of Arts and Sciences, on some fossils from the Cretaceous Forma- 
tion of Nebraska. This they divide into five sections. .'J. Arenaceous clay, 
passing into argillo-calcareons sandstone. 4. Plastic clay, the principal fos- 
silifcrous bed of the upper Missouri. 3. Calcareous marl, containing Oifrea 
congesia.etc. 2. Day, containing ffew fossils. 1. Sandstone and clay. 

In 1835, Mr. Marcon pnblised, in the Bulletin of the Geological Society of 
France, an account of the Geology of the United States, In the cretnceoos 
division of which Ipaae 70), after giving to Prof Vanuxem the credit of being 
the first to detect this group In the United States, ha says that it may be 
divided provisionally into " three great groups," which have been named in 
Kurope, 1st, le N^comien; 2d, le gr^ vert supdrlenr el la craie mameuse; 
3il, la craie blanche. 

In March 18'iC, Mr. Meek and Dr. Hayden published their section of the 
Cretaceous formation of Nebraska. 3. Gray and yellowidh arenaceous claj-s, 

• See the map of Nebraska, br Lieut, Warren and Dr. Hayden, with enplanstiOM 
by Ihelotler,Klioha<doneea much for tlieKeologj'Dribe Western Territories; also 
tlie tKCullciit mop of ll^ll mid Lesley, in Jlpjor Emorj-s Keport on tlie Mexican 
Boundary Survey, and Prof. HhU'b Ileport of ihetieology ol tbe Boundary, la the 
BunavalBina. Also, lbs various papers of Hert and Huyden, 
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with arenl numbers of marine moI1u5ca, (few land plants, and bonea of Mo- 
F:isaiiruj. 4. Ulubh and dailc plastic day, containing niimentus murine 
Iilolluscn. 3. Luad-^ra; cBlmreons mnrl, n'llh acaJes of Ashes. Oalrea eoa- 
{.'sta, Inooeratata, etc. 2. Dark-griiy laminated clay, with scales of Hiihcs, 
emHil ammonlteB, etc. 1. Heavy bedded yellowish sandstone, with water- 
worn lignite. This formation, (bey say, may not belong to the cretaccoDS 
system. 

Prof. Hall, In his Geologicnl Report, August 1856, connected with Major 
Kmory's Mexican Boundary Survey, gives an excellent table, prepared by 
Prof. G. H. Cooke, of the New Jersey Survey, which divides the whole of 
til is system in Ken' Jersey into eight members, which may bo thus succincdy 
given : 

8. Greensand, 3d or upper bed. 

7. Quartzose Sand. 
i . 6. Greensand, ad. bed — (a) Escftara, etc. 
f= I (b)GrM<fi«n,etc. 

" S (c) CwcuSfli, etc. 

c ■• 5. Quartzose Sand, highly fcrruj:inoni — En)9j/m, etc. 
■V ^ 4. Groonsand, Ist or lower bed — E.cajym. Onrai, etc. 
J S 3- Dark-colored clay, containing grcensund — Aiamoniltt, Delawareti' 

a. Dark-colored cl»y — Foasil woorl, no anlmnl remain*. 
1. FiroCiuyand Potter's Chiy — Fossil wood and leaves, no animal 
remains. 
In May 18)7, Mr. Meek and Dr. Hayden, in the Proccedinirs of llio Acad- 
emy, continued their valuable papers on the Tertiary and Uretaccou.'' forma- 
tion of Nebraska, and gave a table of equivalents with the New Jersey 
deposits; and Dr. Hayden, In June of the same ycnr, made a conimiiuicalion 
entitled " Explanations of a second edition of a jreolosical map of Nebraska 
and Kansas," in which tlio whole series of formations is reviewed, including 

It is ft very important matter, in discnssinj; these orpinic remains, to as- 
certain, OS nearly as possible, the horinon on which this particular formation 
woald stand in resxnrd to its parallelism with those of Europe, where so 
much has been written on the subject of the various members of the Creta- 
ceons group. Sir Cliartes Lycll says that the New Jersey "strata consist 
chiefly of greensand and green marl, with an ovcrlyine corallne limestone, 
of a pale-yellow color; and the fossils, on the whole, agree most nearly with 
those of the upper European series, from the Maestriehl beds lo the gault, 
inclusive,* 

Prof, Rogers, in his New-Jersey Report, rtopa not seem to agree with this 
idea; he "does not regard those strata as the equivalents. In (ho strict sense 
of the word, of the greensand formation, E0^^1led, of Europe " {paae 178). 
" Nor are we able," he says, " positively to decide, merely by the relation- 
ship of ihe genera, whether the cretaceous period embraces both the com- 
mencement and termination of the American greensand series " (page 179). 
M. D'Orblfiny t considers the chalk formation of North America to belong 
to his "^tagei"^nonlen"(rheappor chalk of Morris), and not to the "Etrfes 
verts," as supposed by Dr. Morion and others. Dr. Manteil considered that 
the teeth of the Mosaiaurus, found in the greensand formation of New Jer- 

■Haniial, third edition, p. 224. tCoura Eliinentalre, p. SIL 
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Bey, described bj Dr. Harlan, were fn eyery respert analogou* to those of 
the Haeslriehl reptile, and ibM tbo deposit was eqalvaleat to the Ma«8lriclit 
bed. The Blackdown cnMrnsand of Dr. Fitton • has fn its fossil mollusca a 
Tery itron-c resemblance to otir j>TeeD8and fossils; and as D'Orbigny makes 
this fonnatloD on cquiralent to hia C^omanicn, ihure Is some evidence that 
the Ncvr Jersey icrecnsand may be on the same horizon ; for, accordins to 
D'Orbi^y'a table", the f^nos Belemnitea ceases with the Cenomanien, and 
we have abundance of tliaC genua in our grecnsaad formation. If he be 
correct aa to the decadence of the Cephalopoda, then we could not place this 
fonnalion hijfhcr up in the tctics than bis Cenomanien, which is the " Glna- 
conie craycnso" of Binipiiart, found at Cap le Hfeve, in France, the Black- 
down pn?cnsand of Fitton, and Iha Upper greenaand of Mantell in the south 
or England. 

Under all the information we have, howerer, from the various investiga- 
tions made by so many dlstinRuisbed (rcuiojrists, I think the evidence is in 
favor of D'Orbigny's opinion, that ibe jrreensand formation. fVom which 
the remains of the Had rosaurus were exhumed, belong to his S(!nonien; but 
It may prove, upon further examination, lo l>e a little lower in the Cretaceoui 



ON THE INFUSORIAL DEPOSITS OF THE TERTIARY OF VIKGINIA. 

At a recent meeting of the Boston Nat. Hist. Society, Prof. W. B. Rojf 
en presented some jnasaes of Infusorial earth from the Tertiary strata of 
Viri^nla and Maryland, and piva a. dvaeriplion of the geolosncal and other 
conditions In wlilch this and the assoclaiod deposits oxiiihic ihcmscives In aitd 
near Richmond, in the former of these slates. 

The Tertiary formations wliich underlie the wide plain extending ttom the 
seaboard to the eastern marttin of the i^nmltlc and izrnelssoid roclcs, approach 
their Icrmlnation along this meridian in a series of strata wbich are sepa- 
rated by only a short interval IVom the Irreguiar granitic floor. A little tia- 
ther toward the west they reach their t>oundary, partly by a rapid thinning 
away, and in part by abutting, along the bill-sides, against the indented shore 
of these ancient rocks, here rising to the level of the general upland surface. 

In the deep ravines leading into tbo valley of Shoekoo Creek, especially 
on its western side, we meet with several extensive expo.iurcs of the Terti- 
ary strata, one of which embraces nearly the whole thickness of both the 
Eocene and Mclocene formations as locally developed In this neighborhood. 
In all these localities the infusorial deposit is found occupying a position Im- 
mediately above the upper limit of the Eocene strata or separated Itvm it 
by a thin layer of whitish or of more or less ibmis-lnous clay. Like the 
associated beds, it fluctuates in thickness as traced from one neighboring 
exposure to another, varying fVom twenty to upwards of thirty feet at the 
iTifierent localities on the north side of the valley, and presenting, where 
measured some years ago, on the opposite or Cliureh-Hill side, a thickness 
of nearly fifty feet. In addition to the mlcroiicoplc fossils, which in a more 
or less perfect condition malte np so largo a portion of the mass, this deposit 
presents a ffew tasls of shells of wcllknown Meiocene forms, of which the 
Afltarte undulata may be mentioned as of the most fre(|uent occurrence. It 
also contains imperfectly preserved remains of a slender creeping plant, as 
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welt Ql fnjrm^nts of woody w 
fTiro lii^nitc, and in some cases 
a Teredo. 

The material of the InfuBocial etratnm ia general!; of a vety fine texture, 
admitting of beins braised lielwecn the finffors inlo an almost impalpa- 
ble powder, sinmlarly free from gritty particles. Attliouch usually of a 
liSht-Kray, almost white color, it includea in aome localities layers of an 
ashy linjn, which are, however, not Inferior to the rest of the deposit in the 
abundanre of their minute orf^anlc Torma. It hag throughout a tcnilcnr'y to 
lamination In a horizontal direction, and toward its upper limit this structure 
is so distinct as to cansc It readily to separate in ihin crumbly plates. But, 
of ail its mcchanlcnl peculiarities, its great lightness Is the most characteris- 
tic. From experiments made many years ago. Prof. Roij;ers found that, when 
pnre and quite l^ee from moisture, this material, iu its ordinary state of com. 
pactncsB, has a weight only one-third as greoi na an cqnal bulk of water. 
Tho minute siliceous fbssils for wbich thla deposit has long been noted, be- 
long, as Is well known, almost entirely to the family of Diatomaces, and 
inrlnde a very large proportion of Cosclnodiscaa and allied forms, whoso 
exquisitely tliin platoa, lylnp; In parallel positions in the mass, have probably 
contributed to the laminated stractnre before referred lo. The number of 
Inch fVuatulcs and other siliceous skeletons in each cubic inch of the pare 
material can only be reckoned in mtltiona, and a cubic foot would contain a 
multitude far exceeding la number the entire human population of the 



The following paper was presented to the American Association tor the 
Promotion of Science, l&'iQ, by Roswell Field, Esq., of Turner's Falls, Mass. 

"^Vhen fossil foot-prints were first discovered In tho sandstones of the Con- 
neetlcot Valley, the theory that they were produceil by birds wos received by 
most sclentiflc men with great distrust and skepticism. And it was dot until 
after Dr. Edward Hitchcock had spent much time and labor in comparing, 
describing, and distributing specimens, that tho selentlflc public became eat- 
isfled that tbey were the tracks of once living bitds. 

"Tho greot and only proof that they are the tracWfl of birds, is the organi- 
zation of tho foot, — and in the number and arrangement of the join is they 
probably do agree with living types, — and the alternate steps of rl);hl and 
left foot. Living in the vicinity of Turner's Folia, the locality that has ftir- 
Dlshed the greatest number, and beyond all comparison the mo$it lieautiful 
Bpccimens of these tracks, my attention was early drawn to this snbjcct, and 
I think I may safely say, that I have uncovered more fool-prints, and found 
more new species, than any other person. I have, moreover, seen thousands 
of tracks wbich others have not seen, since, IVom Injudieious blasting nnd 
carelessness of workmen, many fine specimens have been broken and lost; 
others, from the shrinkage of the matrix, or the preseijce of snn-cntcks, are 
worthless for removing from the quarries. I consider that I have thus seen 
thousands of specimens lliat others have not seen; and tho better acquainted 
I have become with the subject, the grcntor have become my doubts at 
to tho ornithoid character of the tmcka. I have no new theory to advance; 
but If 1 can rightly decipher tlio iinpressioDS, the animals produdng them 
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Sboold all be clflsspd nmonK the reptllia. They appear to me to have all 
been quadrupeds, which usually valked njion two feel, but were capable 
of walkinj; upon four feet wlicn necessity required. In proof of this, wo 
find tmcks, as perfect as if maiie in plastic wax, which, in the number of 
toes and phntan^enl expansions, agree perfectly with living birds, and yet 
it is certain that they were made by quadrupoda, from the impressions loll 
hy llieir forward feet. And la other cnses, where the animal sunk deep ia 
tlio mud, they usually dragged their tails, leaving a furrow, or groove, 
ploughed up in the soft matoi'ial, of from one-half an infh to an inch In 
width. This [poovo Is not always found on iho snrfaee where the foot 
rested, since, when the wci>;ht of the animnl caused the feet to sink through 
the upper and yieldin;; stralum, the tail dni};£Kd upon the then immediate eui> 
ihce; and the existence of a (ail appendage is only evident under the above 
conditions. That these were quadrupeds, therefore, at this dale of [he depo- 
sition of these sandstones, that had hind feet perfectly asrooing with those 
of birds, rendcn it a matter of great doubt whether there were any birds at 
this epoch — this age o( reptiles. If there wore, they must have been apter- 
OOB and naked; for It Is impossible to suppose that ordinary birds, coni^rO' 
Rating together in such numbers, and pluming themselves, would not pull 
out some of their feathers. No Impressions of feathers, however, have 
been found, although we constantly meet with impressions of the smallest 
leaves of vegetables, and the tracks and markings of the annelids and in- 
sects, soma of which are so small, that they require the aid of a lens to 
describe them correctly. 

Ur. F. salil " ho was aware that men very eminent in science had come to 
a conclusion different from bin own in this matter, and It was not for him to 
say that they were wrong; he would only soggest, that so little was known 
lu regard to the subject when they m»de their esamlnaiioos, that possibly 
our Arst discoverers may have been mistaken. 

"Very few, probably, have any conception of the marvellous perfection of 
tliese fossil inscriptions at Turner's Falls, or of tbe once countless individu- 
als vfho have left anraisiakable evidence of their existence In what is now 
the vallly of the Counectient Kiver." 



Much interest has of late been excited by the discovery of the remains of 
man, or his works, under conditions which seem to imply an ^isteuee of 
the genua homo daring the later geological epochs. In addition to what wat 
brought forward on this subject at the British Association In 1838, by Prof. 
Owen and Ur. Pengelley, and l>eforo the Boyal Society by Mr. Bomer (see 
Amtual Scien. Dis. IS.'>9, pp. 334, 326), we herewith furnish our readers with 
a rdsum^of all Che additional contributions to oar knowledge on this subject. 
(See also Sir Charios Lyell's address before the geological section of the 
British Association for ISJQ, pp. 6, 7, present volume.)— Editor. 

At a meeting of the Society of Antiquaries (London), June 2, 1839, Mr. 
Evans read a paper 'On the occurrence of Flint Implements In undisturbed 
Beds of Gravel, Sand, and Clny (snch as are known by Geologists under the 
name of Drift) in several Localities, both on the Continent and this Conotiy." 
Tlic ilrst discovery of these Implements Is due to U. Boucher de Perthes, of 
Abbeville, who, in tbe pits in that neighborhood, fDnnd flints eridentlf Awk- 
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loned by »ha hnrnl of man, unflcr such conditions as forced apon him the 
ronclasion thai the.T must have been deposited in the spola vfhere thcj- tt-cre 
found at the very period of tlie formation of the containing l>cib. AI. de 
PartheaaunouncBd Ilis discoveries in a wocfc entitled " Aniiquiles Ccltiqucs et. 
Ant^uvicnnes," in two vols., the first pablishcd in 1840, and the second in 
1S3T; bnl, owing In some measnre lo the admlxluro of llieoiy with the facts 
Ihorctn ntalcd, liis work baa not receired the attention it deserves. Tlie Into 
disuovory in the Brixham Cave, in Devonsliire, of flint weapons in con- 
jnnction with the bones of the extlnet nmmmala, had brought llie quoitlon 
of the coexistence of man with them afjain praminentiy forward among 
Kco'.oglstfl, and deterrained Mr. Prcstwieh, who has devoted mnch .iilention 
10 Hid later ffcoloipc.'d formaliona, to proceed to A1>bGvllle, and investigate 
upon the spot the discoveries of M, do Perthes. lie liad tliere been joined 
by Mr. Kv.ins, and they h.id to^'lher visited the pita wiiore liint weapons 
bad been alleyred to have been found, both in the nclgh))or)iooil of Abbeville 
and Amiens. The ohollc hills near both the:* towns are capped with drift, 
which, apparently, ia continned down into the valleys, where it assumes a 
more arenaceous eharacter, and in Ihene beds of sand, as well as more rarely 
In the more (^velly heda. Upon the hills, mammalian remains have licen 
found In lar^ quantities. They include the extinct elephant, rlilnoceros, 
bear, hyiena. tiger, stag, ox, and horse — in feet, most of (ho animals whose 
bones are so commonly associated together in the drift and caverns of the 
Postplloeene period. On the hills near Abbeville, and at St. Aehcitl, near 
Amiens, the drift varies in thickness from about ten to twenty fbot, and con- 
sists of beds of subangular gravel, with large Sints, and aliove them sanely 
containing the fragile sliells of fre^ih-wator mollusca, and beds of brick- 
earth. It is among the basement beds of gravel, at a sliglit distance above 
the chalk, that the flint Implements arc usually found. They are of three 
fbrms ; — 1. Flakes of flint, apparently intended for knives or arrow-heads. 
B. Pointed implements, usually tmnealed at the base, and varying in ieiigili 
fWim four to nine inches — possibly naed as spear or lance heads, which. In 
shape, Ibey resemble. 3. Oval or almond-shaped implements, tVom two to 
nine Inches In length, and with a catling edge all round. They have gen- 
erally one end more sharply curved than the other, and occasionally even 
pointed, and were possibly used as sling-stones, or as axes, catting at either 
end, with a handle bound roimd the centre. The evidence derived from the 
implements of the first form is not of much weight, on account of the ex- 
treme simplicity of the implements, which at limes renders it difllcult lo 
determine whether they are produced by art or by notaral causes. This 
simplicity of form would also prevent the flint dakes made at the earliest 
period from being distingn is liable from those of a later date. The case is 
diflTerent with the other two forms of Implements, of which numerous speci- 
mens were exhiblled, — all indisputably worked by the hand of man, and 
not Indebted for their shape to any natural configuration or peculiar fVaelurc 
of the flint. They present no analogy lo form to the well-known Imple- 
mouta of Ihe so-called Celtic or stone period, which, moreover, have for the 
most part some portion, if not the whole, of their surface ground or pol- 
ished, and are frequently made from other stones than flint. Those from 
the drift are, on the conlmrj-, never ground, and arc exclusively of flint. 
They have, indeed, every appcarnnco of having been fabricated by another 
race of men, who, fVom the fact ihat the Celtic stone weapons have been 
roDnd in the snperl^cljil foil altove the drift containing these ruder weapons. 
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as well as rrom other considerations, must have Inhabited this rei^on of tbs 
(ilolju al a period anterior to its 80-eallcd Ci'itlc occupation. This diffeience 
in form and ehnracter from the ordinary types of stone imph-raents, strensth- 
ened the prohability of their having been found under entirely ditfcrcnl cir- 
cumaianceai and Mr. Evans then proceeded to osamlne the evideneu of 
their having been roaliy discovered In undisturl>ed lieds of gravel, Band, and 
clay. He showed, from various circumBtancea in connection with them, 
, such OS their discoloration by contact with ochreous matter, whiteniiij> 
When imbedded in a clayey matrix, and in some instances being incrusted 
with carbonate of lime, the extreme probability of their having been depos- 
ited In these beds at the very time of their formation, Inasmuch as the 
nnwrought flints adjacent to them had been affected in a precisely aimitar 
manner, and to no greater extent. This discoloration and incrusution of 
the implements, also proved that they had really been found in the beds out 
of which they were asserted to have been dug; and their number, and tUe 
depth from the surface at wbicli they were found were such, that if they 
bad been buried at any period subsequent to tbe formation of the drift, 
some evident traces must have tieeo left of the holes dug for this purpose ; 
hut none such have been observed, though many hundreds of the implo- 
ments had been found dispersed throuKh the mass. But, besides this cir- 
cumstantial evidence, there was tbe direct testimony of MU. Boucher de 
Perthes, Rlgollot and others, to the fact of these Implements having been 
discovered underneath undisturbed beds of drift, and many of tliem under 
tlio immediate eye of H. dc Perthes, who, Indeed, hod been ihe first 
out the esistence of these implcinonls to the workmen. Of ili 
of lllii icsllmony, Mr. Evans, wben visiting with Mr. Prcstuicii the gravel 
pit at St. Arhcul near Amiens, had received ocular proof. There, nt tbe 
depth of eleven feet from tbe surface. In the face of the bank or wsl 
gravel, the whole of which, with tlie exception of tbe surface soil, had its 
layers of sand, gravel, and clay entirely nodisturbed, was one of these Im 
plements in sitn, with only the edge exposed, the remainder being still llrml; 
imbedded in Ihe gravel. After havins photojjraphs taken of it, so as lo 
verily its position, this implement bad been exhumed, and was now exhib- 
ited with other specimens. At a subsequent visit of Mr. Prestwich and 
some other geologists to the spot, one of the party, by digging Into the 
bank of gravel nt a depth of sixteen tteet from the surface, had dislodged 
a remarkably fine weapon of the oval form, the bods above being also in a 
perfectly uudislurbcd condition. The inevitable conclusion drawn from these 
facts was, thalM. Boucher de Perthes' assertions wore fully substantiated, and 
Hint these implements had been deposited among the gravel at the time of 
the formation of the drift. And this conclusion was corroborated in [he 
most remarkable manner by discoveries which had been made long since in 
Unghind, but whose bearing upon this question bad nntll the present time 
been overlooked. In the 13lb vol. of the " Archieologia," is aJi account, by 
Mr. Frere, In 1797, of the discovery of some flint weapons in Suffolk, in 
conjunction with elephant remains, at a depth of eleven to twelve feet from 
the Buriice, In gravel overlaid by sand and brick-earth, presenting a section 
extremely analogous with some that might bo found near Amiens or Ahlie- 
ville. Some Of these weapons are preserved in the Museum of the Society 
of Antiquaries and in the Briiiaii Muicum, and are identical in form with 
those found on the ContiKont. Mr. Pi-estwich had been to Suffolk, and ver- 
ified tbe discoveries recorded by Mr. Frere. Flint implements ore still found 
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there, RB -well ai mBmmalUn rcmnins, hnt In diminished quantity, only two 
of Ihe wenpons hovinf! brcn hrnnstic to light during the winter. Another 
or these implements is in fEie British Museam, havinjr hccn fonnerly in the 
Kemp and Sloane CoHections, nnil ia recorded to have tx»n found with nn 
elephnnl's tooth in Gray's Inn Lane. Similar impleinenta ore aho reported 
to have been found In the Kratcl near Peterborough. These atoumulfltod 
tifta prove, almost beyond controversy, the simultaneous deposition of in- 
stmnicnts worked l)y the hnnd of man with bones of the extinct mnmrnBlia 
in the drift of Che Postpliocene period. Whether tlie n^ of man's existence 
upon the earth is to be onrried back far beyond either Egyptian or Chhiese 
('hronoio'j:y, or that of ihe extinct elephant, rhlnoceroti anil other animals 
brought down nenrcr to the present time tbnn has commonly been allowed, 
must remain a matter for coiijucture. This much appears nearly indis- 
putable, — that nc a remote period, possibly before the separation of England 
fhim the Continent, this portion of the i;lobe was densely peopled tiy man; 
that Implements, the work of his hands, were cauKht up, tof;cthcr with ihe 
bones of the extinct mammals, by the rush of water, throuKh whose agency 
the gravel beds were formed; that above this gravel, in comparatively tran- 
quil fresh water, thick beds of sand and loam were depoi^ilcd, full of the 
delicate shells of th^sh-wateT moliusca; and tiiat wiiere all this took place 
now forms table-land on the summit of bills nearly two hundred feet above 
the level of the sea, in a country whose level [s now stationary, and ihc face 
of which lias remained unaltered during tlie whole period which history or 
tradition embraces. In conclusion, lUr. Evans suggested a careful e.iamlnn- 
lion of all beds of drift In which elephant remains liad been found, ivich a 
view of ascertaining the cpu:tislenco with them of these flint Implements, 
and siill further illusiratlng their history. Their rudeness, and the taet thnt 
they had not been sought for by those who have investl^tcd the drift, uiay 
well account for their not hiving been more generally found." 

The authenticity of the so-called works of art, found in the drift by Mr. 
Frtstwich havi[if> been very strouuously called in question and denied by 
various writers. Prof. A. C. Ramsay, in a communication to the London 
AOiaiavm, under date of July 13ih, tiius reviews the whole sultjcct. 

With regard to the presence of works of art In the Upper DciCl, the sub- 
ject easily divides Itself Into two heads: First, are Ihe objects discovered 
tannine works of art? and, secondly, were they actually found in strjia 
deposited at a period contemporary with the organic remains with which 
they are associated ? 

The first duty of all inqnirers is to tree their minds from all prepossessions 
respecting: Che antiquity of the human race. On this point most i^iogists 
may be iiiarged with having heretofore had the strongest preconceived opin- 
ions rcspectlni; Ihe late date of Che appearance of man on the world, in con- 
firmation of which I may appeal 10 the writings of Buckland and many 
ollicrs. They were, therefore, no more likely than other observers to adopt 
In haste any hypothesis that might tend to prove his extreme antiquity. 
Tliey were, however, so far prepared for such acontingeney, that their habita 
of thoi^cht^ might lead them to accept good evidence, when offered with 
compamlive facility, and their daily occupations give them some advantages 
In dealing with the question. 

For more than twenty j-ears, like Others of my craft, I have daily handled 
stones, whether fashioned by Nature or Art; and the (lint hatchets of 
Amiens and Abbeville seem to me as clearly works of art as any Sheffield 
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■whltfle. It iloea not matter whether they occur under unexpecled clrcnm. 
Mnnrcfl or not. The question ia, Is there reason lo liclievc thnt flintB an 
ever BO fHsliloiied by nnlural processes? Certainly, flints moulded liy "mo- 
tion in water " asiinme rorms quite the reverse of Implements made by man, 
or even oTfllntsrracturcdbyanymereblow.orliy the artion of the weather. 
The action of running water, or of waves on a beach, Is lo remove all asper- 
llles, and other accidental marks, on stones of every descrrption. So ihor- 
onghly Is this the case, that stones that have been simply scralclied by (he 
onward motion of a glacier, lose not only their finer stmctaros, hnl all their 
anjjles Ret rubtiod off, and ihey bcc'ome rounded and uraier-wara by attrition, 
as Ihey rattle on each other in their possajie down the strca.ni. This result 
Is nniveisal, not only In brooks and rivers, but also on sen-shores, like the 
Chesil Bank, fbr instance, where all the stones, instead of bcin^ Eharpiy 
fractured, arc water-worn and rounded. Atmospheric Influences often pro- 
duce angularity in stones ; but these weather- broken frajnnents never possess 
those repented small fhictures at the cdi^e, the result of many taps, and thai 
peculiar artificial symuictry so evident In the presumed flint hatchets of 
Abbeville. 

With respect to their position In the Drift, we have the testimony of vari- 
ous Independent obsen-ers, both French and EnRlish, f accept tiiis part of 
the evidence (tora Hr. Prestwfcli alone, as I would accept the evidence of 
the existence of the pUinct Keptune fl-om Prof. Adams. Mr. Adams's peers 
know ht!< value, and all British, and most Continental geologists are aware 
that Mr. Prestwich is not only a man of long-tried exporioncc, but la alike 
skilful and cautions In all bts determinations. 

ObserralioM <m the Ostiferma Caves nfar Paiermo, Sicily. — The following 
is an ahslmct of a communication on tbo above subject, made to the Geo- 
If^cal Society (London) by Dr. Falconer, June SSd, 1859. 

Dr. F. first described the physical geogniplir of that portion of the north- 
em coast of Sicily in wbicb the ossiferous caves abound, namely, between 
Termini on the east, and Trapani on tbo west. Alonjt tiic Day of Palermo, 
and again at Carini, the hippurite limestone presents liilan<l vertical cliffs, 
from (ho base of which stretch slightly Inclined plains of pliocene deposits, 
nsoally about a mile and a half broad, towards the sea. The majority of 
fossil shells in these Mrtiary beds belong to recent species. At the base of 
those inland cliffs, but sometimes fifty foot above the level of the plain, and 
upwanis of two hundred feet above tbo sea, tlie ossiferous caves occur. One 
of the best known of these la the Grotto di Santo Ciro, in the Monte Griffonc, 
al>out two miles from Palermo. This eave has been often described. Like 
many others. It contains a moss of bone breccia, on its floor, exieuding also 
bL'Vond its mouth, and overlying the pliocene beds outside, where great blocks 
of limestone are mixed with the superfldal soil. The bones fh>m this cnte 
hnd long been known, and were formerly thought to be those of giants- 
Some years since, bones were liera excavated for exportation; and M, Chrls- 
lol, at Marseilles, was Rurprised to recognize iho vast majority of remains of 
two species of hippopotami amongst bones lironght there, and counted 
about three hundred nstragll. Iicsi<lcs the Hippopotamus, tcmnins of Ele- 
phas also occur. Professor FeiTara Buggeslcd that the la iter were due to 
Carthaginian cicphanis, and the former to the animals iin]iortod by the 
Saracens for sport. The government of ralurmo having oriicri'd a correct 
survey of Ibis cave and Its contents, it was found that TiciiiMtli iliu Iwne brec- 
chi was a marine bed, with shells, and continuous with tlio external tertlaij 



D,g,t,7P:hy Google 



OEOLOor. 347 

deposlte. The wall of the cave, to tho height or eight feet from the floor, 
hnti 1)ecD thickly bored b; Pholndcs; for the epitoe or ten feet higher the 
Bide was Emooih; and etlll further ap It was canccllnr or eroded. Abovo 
the breccia were blocks oriimestone, covered by earthy soil, in which bones 
of hippopotami, with a few of those of Bos and Corvus, ll);ht and fragile, 
not fbsBillzed as in the breccia, occurred plentifully. In a late visit to the 
San Clro Cave, Dr. FaSconer collected (hesldes the Hippopotamus) remains 
of £lephas antiquus. Bos, Cervus, Sua, Ursus, Canis, and a large Fells, some 
of which indicated a pliocene age. Another cave, the Grotto di Maccaji- 
none, nhout twenty-four miles to the west of Palermo, was lately llio espe- 
cial subject of the author's research. In its foim it differs fti>m that of 
San Giro, bcinic much wider. Its sides show no Pholad markini^ nor pol- 
ished surfaces, as far as they are yet biircd. It has a reddish or ochreous 
etalagmltic crust coverinf; tho Interior. It agrees with the San Giro Cave in 
Its situation at nearly the same elevation above the sea azid above the terti- 
ai7 plain; and in its enormous mass of bone breccia and great aceuranlation 
of limestone boulders covered by the humatile soil wilh loose bones. The 
floor bod already been dug over for bones. Beneath this was the usual ochre- 
ous loamy earth (called " cave-earth"), with huge blocks of blue limestone, 
which impeded the operations of searcb ; then a reddisb-iiray, mottled, sponiry 
loam, cemented with stalagmite, occurring In thick patches, and called 
" cinere impastate " by the peasants. This covers bone breccia rescmblin); 
that of San Ciro, and, like It, full of bones of hippopotami. The remains of 
a lari^e Fells, two extinct species of deer, and of Elephus antiquus, were met 
with also. The last Is characteristic of the other pliocene caves of Europe. 
Coprolilcs of a large hyena occur in ochreous loam, and especially in a 
recess on the face of the clilT near the cave's mouili. A patch of the "cinere 
Impastate" was found under the superfiehil earlby floor of the cave, at one 
■pot near the Inner wall. The author next dcscrilM»l some remarkable con- 
ditioi^s in the I'oof of the cave. About half-way in from the mouth, and at 
ten feet above the floor, a large mass of breccia was observed, denuded 
partly of the stalagmite covering, and composed of a reddish-gray argilla- 
ceous matrix, cemented by a calcareous paste, containing: fragments of limc- 
llone, entire land shells of lai^ size flnely preserved, splinters of bone, teeth 
of ruminants, and of the genus Equus, together with comminuted fragments 
of shells, bits of carbon, specks of argillaceous matter resembling burnt clay, 
together with fragments of shaped siliceous objects of various tints, varying 
from the milky or smoky color of eaiccdony to that of jospeiy homstone. 
The brecclntcd matrix was firmly cemented to the roof. and. for the most 
part, covered over with a coat of stalagmite. In the S, 8. E. expansion of 
the cavern, near the amaller opertnre, a considerable quantity of eoproliles 
of hyiena was found similarly situated in an ochreous ealcareona matrix, 
adhering to the roof, mingled with some bits of carbon, but without shells 
or bone splinters. On the back part of tho cavern, where the roof slielves 
towards the floor, thick masses of reddish calcareous matrix were found 
attacheil to the roof, and completely covered over by a cnist of ochi-coiis 
Btnlogmlte. It contained numcrons fragmenis of the siliceouH olljects, mixed 
with Imne splinters and bits of carbon. In fact, all ronnd the cavern, wher- 
ever the Blalogmltle crust on the roof was broken through, more or Icjs of 
the same nppcnrnnces were presented. In some parts tho matrix rlo«elv 
resembled the cliaraclers of the "cinere impnstata." with a larger admixture 
of calcareouB paste. With regard to the fragments of the siliceous otyeets. 
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tbe ^rcat m^orltf of them present definite fornns, namely, lon^, narrow, and 
thin ; havini; invariably a smuolh concholdnl eurfai?c bcluiv, anJ above, a lon- 
gitudinal ridge bevvlli-d off rit;bl and left, or a concave llicet replacing the 
rld;{e; in the latter ease presenting three facets on the upper side. The 
nuttior is of opinion that they closely resemble, In every detail of form, obsi- 
dian linlves fVom Mexico, and flint knives Avm Stonehenge, Ariil>iu, and 
clecirhcre, and that thej appear to have been formed by the dislaminntion, 
as fllms, of the long angles of prlstnatlc blocks of etone. These fragments 
occur Intimately intermixed with (be bone splinters, shells, elc, in Ihe roof 
breccia, in very considerable abnudance; nmorphona fragmenta of flint :irc 
fomparatirely rare, and no pebbles or blocks occur either within or without 
tlie rave. But Eimilar reddish flint, or chert, is found in the hippurite lime- 
Ktoiie near Termini. In regard to the Iheory of the various conditions 
observed in the Maccagnone Cave, the author considers that It baa under- 
gone neveral changes of level, and that the accumulation of bone breccia 
below and oataidc is referabie to a period when the cave was scarcely above 
the level of the sea. Dr. Falconer points ont the signiHcanee of Ihe fact, 
that although coproliles of hysna were so abundant against the roof and 
outside, none, or but very few, of the bones of hyienj were observed in the 
interior. He remarked, also, on the absence of the remains of small mam- 
malia, such as rodents. He inferred that the cave, in its present form, and 
with its present floor, had not been tenanted by these animals. The vast 
number of these hippopotami implied that the physical condition of the 
country must hare been very diflfcrent at no very distant period from what 
obtains now. He considered tliat all deposits above the bone breccia had 
been accnmulaied up to the roof by materinlR washed tn (Vom above through 
numerous crevices or flues in Ihe limestone, and thai Ihe uppermost layer, 
consisting of Ihe brei.'ciaof shctlx. bone splinters, siliceous objects, burnt clay, 
bits of charcoal, and coproliies of liysna, had been cemented lo the roof by 
Etalagmitlc infiltration. The entire condition of the large fVaglle Helices 
proved that the effect had been produced by tranquil agency of water, as 
distinct (ram any tumultuous action. There was nothing to indicate that 
the different oljects in tbe roof breccia were other than of contemporaneous 
origin. Subsequently a great physical allcmtion in Iho contour, altering the 
flow of superficial water, and of the subterranean springs, changed all Ihe 
conditions previously existing, and emptied out the whole of Ihe loose inco- 
herent contenla, Icaviug only Iho portions aggluiinated lo the roof. Tlio 
wreck of these tjccta was visible in the patches of "cinere impastata," con- 
taining fossil tx»nea, below the month of the cavern. That a long period 
must have operated in the extinction of the bytena, cave-lion, and other fos- 
sil species. Is certain; but no index rcmnins for its measurement. The 
aulhor would call the careful attPulion of cautious geologists to Ihe inferen- 
ces — that the Maccagnone Cave was filled up lo the roof within Ihe human 
period, so that a thick layer of bone splinters, teeth, land-shells, coprolitcs of 
hya;na, and human ohjccia, was wrglutinated to the roof by the Infiitratlon 
of wntcr holding lime in solution; that subFW|uently, and within the human 
period, such a great amount of change look place in Ihe physical configura- 
tion of the distrtct as to have caused the cave to be washed out and emptied 
of its contents, excepting the floor breccia, and Ihe patches of material ce- 
mented to Ihe roof and since coated with additional stalagmite. 

In connection with llie above paper, and at the same meeting of the Socl- 
es, Mr, Fresiwich gave in a few words Ihe tesulta of the exomluatioD of 
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the bone-«ave st Brixhiim, in Devonshire. Th enye ha heen need nions 
three larjje galleries, meeting or inlersecting one ano he a ngUl angles. 
Numerous bones of Rliiooeeros ticliorinus, Bo Tq u C u tiimndus, 
Uusns ppelsun, and Hycena, have been found and s cm A nt uplements 
have boon met with in the cave-enrth and jtrave beneath One n purticuiar 
was met with Immedlntely benentii a fine antic of a re nd Rtid a. bone of 
the cave-boar, which were imbedded In the snperfi alsaa^n c n the mid- 
dle of the cave. 

Mr. J, W. Flower also ilcscribed a flint implement recently discovered in a 
l>ed of ^ivel, at Saint Atlieul, near Amiens, Frnneo. 

The gravel capping a sligiit elevation of the chalk at Saint Acbenl is com- 
posed of waler-nora chalk-flints, nitd is about ten l^ct thick; above It is a 
thin band of sand, surmounted by sandy beds {three Ifeet six inelira) and 
briek-eurlh (eleven feet nine inches). In this gravel the remains of elephant, 
borse, and deer have been fonnd, with land and fVesh-watcr shells of recent 
■ species. From ihe gravel Mr. Flower dujt out a flint implement, shaped like 
a speai'-hcad, at about eighteen inches fYom the face of the pit, and sixteen 
feet fl'om the surface of the ground. Mr. Flower, fn this communication, 
pointed out evidences to prove that this and many other similar flint Imple- 
ments obtained from the same gravel were really the result of human man- 
ufkcinre, at a lime previous to the deposition of the gravel in its present 

"These Interesting discoveries," says a writer in the London Alheniciim, 
" taken in connection with the discovery of human teeth and bones asso- 
Hatctl with those of the mammoth on the Swabi.™ Alps, with (he hnman 
bones in the K<>strlz and other bone-caves, and with the more recent discov- 
ery of the association of stone knives and fossi! elephant bones fn France, 
seems to promise thai, before long, geologists, by pcraeveranee, may come 
npon evidences of an earlier date for man's occnpation of European ground 
than has been nsnaliy i^ranted. Still, however, the stone knives arc of no 
older dale than the ' Pleistocene period ' of |reolo;^sts — tlie beginning of 
the present state of things around us, when the ejiisting hills and valleys 
had been formed, Ihe present climates sctlled, and iho present fauna and 
flora estabhsbed, though still combined with some representatives of the 
past." 

Ou the Boae- Cavern of Tanpias, England. — la this connection, the follow- 
in;£ notice of the cavern of " Kent's Hole," Torquay, England (celebrated 
for Its animal remains), from a recent publication by its explorer, Eev. J. 
MncEncry, may not be uniuterosting. 

The favorite entrance to this cavern is simply a cleft in the rock, shaped 
like a reversed wedge, about seven feet wide at the bottom andSvc feet high. 
When the accumulated rubbish was cleared away from the entrance, the 
interior was found to rise rapidly, and to spread out Into a spacioos vault, 
while the rock floor was polished as if by constant use. 

Ordinary tourists visit caverns ibr the purpose of artmiring the sparry con- 
cretions (the stalactites and stalagmites) that frequently adorn tlicm with 
the most singalnr shapes. Kent's Hole is not destitute of these natural or- 
naments, yet does not abound In them so remarkably as some other caverns. 
In the upper gallery, the concretions at the roof appear like clasters of cones, 
disposed at regular Intervals, like the pendants of a Gothic screen, conueeteil 
by a transparent curtain of stataetite. While the more tourist would admire 
the natural architecture, and heed nothing beyond lu beauty, the geologist 
30 
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Is cliieflr atlracted by it beCBDM it has rendered him the InvBloable serrice 
or Benlinti; down tbe floor hcrniolicall}', and pregerving the precious deposiU 
or animal bones benisalh throu^^h many centaries, without permitting nam- 
ral decay or accidental disturbance. So bard was the floor, that attempts (o 
penetrate ft were abandoned In despair, until, by followiiig tbe craclis Ihatr 
traveracd it lllte a pavement, a flag was turned over, and j^upa of skulls 
and bones were found adhering to the etalagmito. Succeeding flavin, when 
nptumcd, exhibited like intereeting objects. The place was evidently nn 
nr.'ine cemetery — intramural, indeed, as respected rock walls, but e^ttntmu- 
ral aa rejiinrded all habitations of town-loving man. Here the remains of 
the bear prevailed 10 Ibe cxcluEiion of all others. The bones retained iheir 
natural freshne^^s, ae if they had been dcrlTcd from animals in a hii:h state 
of vigor; while some of the teeth displayed daiiling enamel. Two eknlla 
were burled In Che stalagmite as in a mould, and were brought away in that 
state. The unbroken condition of most of these remains appeared to indi- 
cate that they helonscd to animals that died a natural death in this Bpoi 
during a succession of ages. 

The most interesting part of the cavern waa at a point where the roof and 
floor nearly met, and which was always regarded as the extreme limit of the 
cavern, nntli, by removing heaps of loose stones, a passage was opened to a 
small group of chambers, protiably untrodden before by the foot of mortal 
man. A column of spar conncctlni^ roof and floor being removed, it was 
found, Co the explorer's inexpressible joy, to have covered the head of a 
wolf— " perhaps the largest and finest skull, whether fossil or modem, of 
that animal fn the world." Near it lay one of its under jaws entire, — the 
other coald not be found. The etalagmite at this point was a foot and a 
half thick, excessively bard, marked by mixture of rolled rocky fragments, 
hut in the interior moulding itself purely upon a moss of bones. These 
were so thickly packed together, that no Idea of their numbercould bo given. 
They had suffered &otti pressure, and had been impelled by violence into this 
narrow neck of the hollow. Some were even driven Into iho interstices of 
the opposite wall; others were piled in the greatest confusion against its 
cide. From this Apot alone Hr. MacEncry gathered some ihousanda of teeth 
of tbe horse and hyena, and in the midst of all were myriads of Bodcntia. 
The earth was saturated with animal matter; it was fat with the sinews and 
marrow of more wild beasts than would have peopled all the menageries In 
Che world. 

In one part of tbe cavern, which has received the name of the " Cave of 
Rodentia," it was found that the remains and dust of this class of animals 
constituted the whole floor, and that they were agglutinated together by cal- 
careous matter into a bony brecda or conglomerate. Not only bad theh: 
tiny remains penetrated into every cleft and crevice of the rock, but they 
had even insinuated theraselvea into the chambers of the large bones. Here, 
then, were myriads of minute animal remains accumulated by the side of 
Chose of the elephant, rhinoceros, and hyena, in one common sepulchre. 
When a handful of Che dust was thrown into tbe air, hundreds of teeth rose to 
the surface, and only in this way could they lie colleeled. Land and water 
rats (eampagtiola), bats, weasels, and moles, had all left innumerable remains 
on tbla spot. That they all existed and died here, was made manifest by 
the condition of their remains, every part indicating prolonged babltatktn 
and peaceable death. 

The distrlbuclon of animal remains over tbe whole cavern may l>e ihus 
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Enmmarily slated. The ancient floor of tho cavern was covered with the 
rcmnins of the hyenfl, benr, nnd campajpiol — the two lutler occupying Its 
opposite extremities, the former^wcupying the remainder and the centre 
and the upper gallery. The great body of the eavem was occopied by the 
hyena; while. In addition to the remains of its own species, which perished 
by a natural death, there were found remains of its prey, accompanied by 
other evidences of the conversion of the eavem by hyenas into a favorite 
den, resemhiins that of Kirlidale, in Yorkshire, so well explored and de- 
scribed by Dr. Buckland, in his IMiqiiia Dilumana, 

In addition to these animal remains, the upper portions of the stalagmite 
floor Iiave yielded nbnndant relics of man ; vi?.,, in the lowest of the more 
modem deposits, innumerable flint speurs and arrow-heads ; then pottery, 
beads of opaque (class, human crania and teeth; while, finally, sun-baked 
ums, fraipnenls of breastplates, heaps of shells, and pins and bodkins of 
bone, Indicate the visits of Britons — perhaps Romanized Britons. 

FOSSIL CrrACEAS IN VEKMOST. 

At the Springfield meeting of the American Association for the Promotion 
of Science, 18.39, Mr. Edward Hitchcock, Jr., exhibited the remains of a 
fossil whale, found In Charlotte, Vt., In Anj^st 1840, during an excavation 
for the Rutland and Burlin^^on railroad. It was ibund in blue clay, Ijinfi; 
from ten to fourteen feet bciow the surface, the head almost four feet higher 
than the tail. The Irishmen wlio discovered it, supposing It to be the bones 
of a horse, wantonly broke many of them, and particularly the head. 
Enough of the head, however, was saved to show the two spiracles, or 
blow-holes, which arc characteristic of the cetaceans. Nine conical teeth 
were also found, which were considerably worn, showing; that It was not a 
young animal. Of the fifty, or perhaps fi(\y-two vertebrte which belong to 
the Kcnus Beluga, furty-one were found. Tho caudal vertebrie, particularly 
tho last ones, aie flattened horizontally, giving another indication of the 
whale fiimlly. Tho total lengih of the vertebral column, including tlio In- 
tervoriabral cartilages, must have been one hundred and thirty-seven inches; 
and this, with the head and caudal fin, most have made the animal about 
fourteen feet in length. 

Of the five cheek-hones which belong to the Beluga, only one is missing, 
and two of them are perfect. The ribs are very badly broken, though at 
least four nro perfect. Their whole number wa» twenty-six. This whale is, 
without doubt, of the genns Beluga; and the specific name Vennimlaaa, 
was given it by the late Prof. Z. Thompson, of Burlington, Vermont, as 
commemorative of the State where tho remains were found. 

In eonnoclion with Ihe above statement. Sir William Logan, of tho Canada 
Survey, remarked, that the remains of a similar skeleton had been found 
near Montreal, In a clay pit, which was dug for the purpose of making 
bricks, fifteen feet below the surface. They were found associated with five 
■pedes of marine shells, and also with some plants and pieces of wood. 

OS THE coiirosmoN of the BOMGREUO GUAKO. 

At a recent meeting of tho Philadelphia Academy, Dr. Leidy called attention 

to the large number of turtle bones included in the masses of the so-called 

Bomliiero Guano, which signiflcanlly pointed to the origin of the rock, im- 

porteil aa a majiate rich In phosphates, ftom the island Sombieio, W. I. 
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This Island, sitnatcd abont one hnDdred aod thirty miles cost of Porto Bico, 
is nhoat two and one-hnlf miles lont;, one-balf lo three fourtha of a mile 
wide, and rises from twenty (o forty feo*aibove the level of the ooenn. It 
is a barren roek, formerly avoided by navlicators, and appears lo be entirely 
composed^of tlic rich phosphatic mineral. Analyses of the eubslance. by 
competent chemists, indicate it to bear a resemblance in- composition to 
bones deprived of their cnrtlia^, and otherwise altered, as wo misht sup- 
po^ bones to be, exposed to the influence of the ocean water. It conlaini 
abont the same proportion of phosphate of lime as calcined bones; and it 
is this cirenmscance which has directed Che attention of merchants and 
agricitlturists to its value as a manure. 

From this, the Sombrero material deserves to bo distinguished by a new 
name; and perhaps the easy one of On'M, from its resemblance in composition 
to bonea, and its probable origin, wonld not be inappropriate. But ate wa 
to ascribe the immense mass forming the Sombrero rock to animal origin? 
Many recfb and shores of vast extent are known positively Co have hod 
their origin in the testaceous coverings of the iower animals, but Sombrero 
appears to bo Iho llrst instance of an extensive island formed alone of the 
remains of the higher animals. The composition of the Sombrero sab- 
stance, with its Included bones, leads us to suspect that the island was once 
a shoal swarming with turtles and other vertebral animals, whose aecumu- 
laCed remains of ages have been cemented together, and giiidually elevated 
above the ocean level to the present position of the island. 

GIGAKTIC AUSTRALIAN UZAED. 

Profbssor B, Owen has communicated to the Royal Society the description 
of some remains of a gigantic Land Lizard from Australia. A collection 
of fossil remains now in the British Museum, demonstmles the former exist- 
ence in Ansltalla of a land lizard far surpassing in hulk the largest species 
now known. The characters arc derived fVom vertebrie, partially fossilized, 
equalling in size Che largest known crocodiles. They are of the procccllan 
typo, presenting lacenian modifications, and agreeing closely with those of 
the existing lace-lizard of Australia. A generic disCinction is indicated by 
the comparatively contracted area of the neural canal, and by the initrJOT 
development of Ihe neural spine of this fossil vertebra, which, fVom the 
proportions of the body, must have belonged to an animal not less than 
twenty feet in length. For tjiis probably extinct lizard the name of Mesa- 
lan&i prisca Is proposed. 

Prof. Owen also has communicated to the Geological Society, " Notes on 
some Outline-drawings and Photographs of tlio Skull of Zygomatunis trOo- 
bia, Macleay, tram Australia," received by hiro fram Sir R, Murchlsnn, be- 
ing seven photographs, three of which arc stereoscopic, of perhaps the 
most extraordinary mammalian fossil yet discovered in Australia. This 
nnique and extraordinary skull of a probably extinct mammal, to<rether 
with other bones, but withont its lower jaw, were found at King's Creek, 
Darling Downs. — the same locality whence the entire skull an<l other re- 
mains of the DipTolodon have been obtained. Mr. Macleay has described 
the fossil under notice as belonsing to a marsapinl animal, probably as 
largo ns an ox, bearing a near approach to, but difflering generieally IVom, 
Diprotodon. He has named It ZpijoTiiaturua trilabna. The skull lias trans- 
versely ridged molars, and a long process descending trota the zygomatic 
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■rch, OS in the XegaOierium and Diprotodon, and exbibila an extraordinary 
viclth of th« z.TKomatic ardiea. The skull, at its broadest part, across the 
zy^mata, la fltteen IncheB wide, and is eighteen incbos ion;;. In Diprotodon, 
the skull is atwnC three feet long by one fooc ei;:b( Inohcs brond : lo that, 
wlille the latter most huve bod a (ice somewhat libe that of tbe Kanj^aroo, 
the Zyi/mRatiirut more resembled the Wombat In the face and bead. 

OH THE TEGETABLE STRIXTL'RE OF COAL. 

The following Is an absimrt of a paper recently presented lo the Geoloj^i- 
cat Society (London), by Prof. J. W, Dawson, of M'Gill College, Montreal : 

After referring to the lal>ors of otbera in the elucidation of the history of 
coal, tbe autlior remarke, that In ordinary bituminous coal we recognize, by 
the unaided eye, lamina; of a compact and more or less lustrous appearance, 
separntod by uuuvko films and layers of fibrous anlliracite or mineral char- 
coal. As these two kinds of material differ lo some extent in origin and 
state of preservation, and In the methods of study applicable to ttiom, ho 
proceeds to treat of his subject under two heads : 1st, The structures pre- 
served in the state of mineral charcoal. This substance consists of frag- 
ments of proscnchym aloud and vaslform tissues in a cartKinized state, some- 
irhal (latlened l>y pressure, and more or less impregnated with bituminous 
and mineral matters derived torn the surrounding mass. It has resulted 
from the iiAaerial decay of vegetable matter; whilst tho compact coal is the 
product of tubagutoua putrefaction, modified by heat and exposure to air. 
The author proceeded (after describing the methods used liy him In examin- 
Injc mineral charcoal and coal) to dcscribo ihe tlssoes of Oyptoi.-amous 
plants in the state of mineral charcoal, Amou);; these he mentions Ltpido- 
dfiHlroB and Vlodendron, also disintegrated vascular bundles IVom the petioles 
of Ferns, the veins of Sligmarian leaves, and from some roots or stripes, 
lie then describes tissues of Gymnospermons phtnts in the state of mineral 
charcoal ; especially wood wlih discigeroos fibres, and also with ecalarlform 
tissue, such as that of Sllgmaria and Calaniodendron ; and tho author re- 
marks (hat probably the so-called cycadeous tissue hitlierto met with in Ihe 
coal has belonged to SigiBoria. Tho next chief headinj; of Ihe paper has 
reference to structures preserved in Ihelayersof compact coal, which consti- 
tute a tar larger proportion of the mass than Ihe mineral charcoal does. 
The laminie of pitch or cherry-coal, says Dr. Dawson, when carefully traced 
over the suriiccs of accumulation, are found to present Ihe outline of flat- 
tened trunks. This is also true, lo a certain extent, of Ihe finer varieties of 
»late-coa1 ; but the coarse coal appears to consist of extensive laminie of dis- 
integrated vegetable matter mixed with mud. When the coal lespeclatly 
the more shaly varieties) Is held obliquely under a strong light, in the man- 
ner recommended by Goeppert, the surfaces of the laminae of coal present 
the forms of many wcll.known coal-plants, as SigiUaria, Stiymaria, PoacJtes, 
(or N<gggeralhia), Lepidodfndna, Ulodendron, ond roueh barh, perhaps of 
Conifers. When the coal is traced upward into Ihe roof-shales, we often 
find Ihe lamlme of compact coal represenled by flattened coaly trunks and 
leaves, now rendered distinct by being separated by clay. Tbe relation of 
erect trees to llie mass of the coal, and the stale of preservation in which 
the ivood and bark of these trees occur, —the microscopic nppcarani-e of 
coal. — Ihe abundance of cortical tissue in the coal, associated with remalnB 
ofhGrbaceotit ptsnie, leaves, etc., are next treated of. 
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The author offers Ihc following ficncrnl conclusions : 

i. Wilh respect to the phinls which hare contributed tho vegetable matter 
of the coal, thcBE are priucipaily tho SiffUlariiE antl Calamileie, but especially 
the former. 

a. The ivoody mailer of the axes of SiyiTtante and Calamileie, and of con- 
Iftroua Iruuks, as well aa Ihc scalariform tissues of the I^pidodendrre and 
Vtidodendra, and Ihc woody and vascular bundlcr of Fcms, appear princi- 
pally in the Btnto of mineral charcoal. The outer conical envelop of Iheso 
plants, together with such portions of their wood and of herbaceous plants 
and foliage aa were submerged without snbaerial decay, occur as compact 
coal of various degrees of purity, — the cortical matter, owing to its greater 
resistance to aqueous infiltration, affording the purest coai. The relative 
amounts of all these substances found In the states of mineral ciiareoat and 
compact coal depend principally upon tho greater or less prevalence of e^b- 
aerla! decay occasioned by greater or leas drynesa of the Ewaropy flats on 
which the coal accumulated. 

3. The EinietDrc of (he coal accords with the view that Its mateidala were 
accumulated by growth without any drifti)^ of materials. The Sigaiaria 
and CdamUeie, tall and branchless, and clothed only with rigid Unear leaves, 
formed dense groves and jungles, in which the stumps and thllen troniis of 
dead trees become resolved by decay Into shells of bark and loose fragments 
of rotten wood, which currents must have swept away, but which the most 
gentle iutindutlons, or even heavy rains, could scatter In layers over the sur- 
face, where they gradually became imbedded iti a mass of roots, fallen leaves, 
and herbaceous plants. 

4. The rale of accumalatlQn of coal was very slow. The climate of the 
period, In the northern temperate zone, was of such a character that the true 
conil^ra show rings of growth not larger, or much less distinct, than thoso 
of many of their northern congeners.* The Sigi!!an<B and Cotonites were 
not, as often supposed, succulent plants. The former had, it is imo, a vciy 
thick cellular inner bark; but their dense woody axes, their thick and nearly 
imperishable outer bark, their scanty and rigid foliage, would indicate no 
very rapid growth. In the ease of SigiHaria, Che variation In the leaf-scars 
in different iiarts of the trunk, the intercalalion of new ridges at the surface 
representing that of new woody wedges in the axis, the transverse marks 
led by the successive stages of upward growth, all indicate that at least sev- 
eral years must have been required for the growth of stems of moderate 
slie. The enormous roots of those trees, and the conditions of the coal- 
Gwomps, must have exempted them from tiic danger of being ovcrtlirowu 
by violence. They probably foil, in auccessivo generations, from natural 
decay; and, making every allowance for other materials, we may saftely 
assort that every foot of thickness of pure bituminous coal Implies tho quiet 
growth and fall of at least fifty generations of Sigiilaria, and therefore an 
undisturbed condition of forest-growth enduring through many centuries- 
Further, there is evidence that an immense amount of loose parenchymatous 
tissue, and even of wood, perished by decay ; and we do not know to what 
extent even tho most durable tissues may have disappeared in this way ; so 
that in many coal-seams we have only a very small part of the vegetable 
matter pi-oduced. 

Lastly. The results stated in this paper refer to coal-beds of the middla 

• Paper on Fosalli from Nova ScDtia, Proc. Geol. Soc., IHT. 
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conl-measnres. A few facie which I hai-o obsejTcd lead me to bellcvo thnt 
in tlic thin Ecams of the lower coal-mean arcs remnins of Nieggenilhia nnd 
Lepidodetidroa aro more ahnndant Ihnn in tlioso of tlie middle coal-mens- 
nres.* In the upper coal-menBureB Bimllor moil ill cations may lie expected. 
These dllTerenccs have been to a eerlitin extent ascertained by Gocppert for 
Silesia, and byLesqueieuxfor those of Ohio; batthe sabjecl is deserving; of 
funher inveatiBation. 



Prof. Hltcheock, In his recent work, IdinoUigii of New England, in discuss- 
ing the a^e of the Conneetieut River Sandstones, concludes that the upper 
half of the sandstones — that east of the half range of Mount Tom — Is not 
older than Ihe Lias; and that the Virginhi and- Korth Carolina l»ds arc of 
eqnivulent ago; the lower half of Iho same sandstone, which may be a mile 
In IhicknosR, according to llie measurements of Prof. H., are thick enough 
to embrace the Triassic and Penuiaa; but no cvldonco has been obtained 
that the Permian Is represented. 

Since the discovery of the Permian in the west, as a direct continuation of 
the CarboniferooB beds, and as the closing part properly of the Carboiiiftr- 
ous system, it has become more apparent, wo think, that the beds on the 
Atlantic border. IVom the Connecticut valley to North Carolina, belong to n 
Inter period. The elevation of the Appalachian mountains appears to have 
closed the Palaioioic era, and thus separates the Permian period, the last of 
the Carboniferous age, ftum the Triassic, the first of the Reptitian, The 
observations of Prof, Hitchcocii tend to confirm this view, for the rocks all 
appear to belong to one system : the fossils of the upper half arc as i-oeent, 
probably, as Lias; and no iraco of a Pcnnian species has been found In any 
of the beds. 

The foot-prints found in the Connecticut Eiver Sandstones, are referred to 
by Prof. Hitchcock aafolloH's; — To Uarsupialold animals (5 species); Btids 
(31 species); Omithoid reptiles, or reptiles walking on their posterior feet 
(12); Lizards (nj; Batrachians (Ifi); Clielonlans (8); Fishes (4); Crusta- 
ceans, Myriapoda, and Insects (19); Annelids (10);— In all 133 species, 
more than double the number announced ten years since. The retlirencc of 
some of these species to the special division in which Ihcy occur, is still 
doubtful, as Professor Hitchcock states, especially the Chelonian and Mar- 
supialoid tracks. — SiBiman's Journal, March, 1850. 

ON SOME FOSSIL FLAKTS OF EECEKT FORMATIONS. 

Prof. Leo Lcsqaereaux, in a communication to SUUinan's Joumal, Ma]' 
IS.iO, Mates, that be finds, on examination of a collection of fossil plants 
made by Dr. John Evans, from the coal formalions at Nanalmo, Vancou- 
ver's Island, and at Bellingham Bay, Washinjrton Territory, thai, with ono 
o.tcoptlon, " there is not a sinRlo plant collected which does not show a near 
relation to some species of the Miocene of Europe," — a conclusion that un- 

ofaetilt older coal, made up priaclpally of remalas of Lyoopodleceous plants of 
thegenui Ptiiepliylaii. 



hyGoO^lf 



356 ANHUAL OF BCIEMTIPIC DIBCOVERT. 

mlstahably (etaWishes Ihe age of the coal strata of Otr^pa and VancmiTBr. 
Of the coal itself. Dr. Evans haa Riven the followinit description. 

" Tlicse coala do not belong to the troo coal-mcasnros, bat to the tertiary- 
period ; they have, however, b«en altered by volcanic action. Tlio Bcllfnjr- 
ham Hay coal particularly, in consequence, is of a reraarkablo crystallino 
stroclurc, and presents under the matHiifisi' a very etngniar nnd beaatiful 
appearance. It will produce an excellent coke, and is well suited to manu- 
facturing and domestic purposes. It bums freely, and, although rather 
ll|;hl for lonf; nea voyages, nnless the construction of fani&cos should bo 
changed, lessening the draft, is suitable for river navieatlon. Thecoal crops 
out at various points fVom the British line, to near Von Onford in Oregon, 
and is accessible lo soil and steam navigation, and almost incxhanstiblc in 
quantity. These coals, with imperfect machines and facililios for mining, 
can be delivered, ready for shipment, tbr at from $2 to S3 per ton," 

If tvo examine, says M. I.esquGreaax, the plants obtained in Oregon and 
Tanconver, coi(jointly with those obtained by Prof. Safford from the Plio- 
cene of Tonnessce, by Dr. D. D. Owen from the chalk-banks, or Pleistocene 
of the Mississippi, and with those flj^nred by Prof. Hecr in liis Fasiil Flora 
of European Tertiary, " we arc at once struck with the remarkable character 
of (he Miocenic flora of Oregon and Vancouver Island, which evidently in- 
dicates a tropical climate at this period of the geological formations. Palm 
trees, figs, CinnamoiDum, and Froleincie aro now generally dlslrlbnlcd aC 
least 30" lower than they were then. But ll is still more exlraordinarj- to 
find just on the same latitude, but on an opposite point of the globe, in 
Switzerland, a contemporaneous fossil flora, of which the species have so 
near a relation to those of Oregon, that some of them may bo reEariled as 
truly identical. This shows a remarkable uniformity in the direriion of the 
iBOIhormal lines at the epoch of the Miocene formation, and estahlishw, be- 
yond a doubt, that the oscillations of temperature have t>een generally 
marked around our globe, and have not been the result of local geological dis- 
turbances. That the oscillations were slow and pro!>ressLve is shown by Iho 
distribution of the species of plants in both tho following formations. In 
the Uloccne of Vancouver the Proleinca; arc dominant. It has also palm 
trees and Salisburia, all tropical plants, and most of the species are without 
relation to the plants now living on tbjs continent. In the Pliocene of Ten- 
nessee, the Proteinea^ appear stilL abundant, and the flora finds its relatives 
In the EODthcm shores of Florida end on the islands of tho Gulf of Me:iica. 
The Post-pliocene of the Mississippi, near the mouth of the Ohio River, and 
even above it, has Ibo same species of plants as are now fonnd along tho 
shores of the Atlantic, in the Sonthcrn Slates. We have thns, apparently, a 
steady decrease in tho temperotui'c, from the Miocene to the Post-pliocene 
of tho Misstssippl. From this It appears lo follow that tho chalky banks, 
of which the true goolo^cal position is still uncertain, ought to be re- 
garded OS anterior in origin to the Drift. For it is probable that if they had 
been deposited after or at the time of the ice period, the distribution of the 
plants would show a colder climate, rather than the climate of oar sontbera 
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log January 23(1, ISJS. On the CTcninj!; of Saturday, January 22, tho gnow 
on the mountain vas seen white and unobscurcd by eloads or vapor; (hera 
were no sijiTis of emokc, and none of eraption. On Sunday, thicic clonda of 
gmoiie were seen gatLerinji about the monntain, and at evenins the whole 
sky was ilt'blod with a lerrifio glare, and the lava oould be soon sponting 
iVoni a crater near the eummil of Maunn Loa, Aa in all tho other eruptions 
ttom that mountain, the lava waa thrown up in a jet, apparenlly nearly one 
thousand tbet high ; It flowed down the northern slope of the mountain, and 
In one or two days " formed for itself a covered channel from tho sammit 
crater to Che plain between (he mountains." 

A writer In tho Pacific Commercial Advertiser, published at Honolulu, S. I., 
thus describes the Incidents of avisit to the volcano during the continuance 
of this great cmption : 

From tho distance at which we ohscrved the crater, about ten miles, and 
flom various points of observation, it appeared to bo circular, its width being 
about equal to its breadth, and perhaps three hundred feet across the mouth. 
This may bo too moderate an estimate, and It may prove to lie five hundred 
or even eight hundred Ibct across it. The ri>n of the crater Is surrounded or 
made up of cones formed from Itic stonoa and scoria (lirown out. The lava 
docs not simply run out from the side Of the crater, liho water from the side 
of a bowl, but Is thrown up in cAniiuuoitscolnnitis, very much like the Geyser 
•prinii;s,as represented in school geographies. At times this spouling ap- 
peaccd to bo fteble, rising but llftic above tho rim of the crater; but gener- 
ally, as if ent^r to escape from the pent-np bowels of the earth, It rose to a 
heijrbt nearly equal lo tho base of the crater. But the columns and masses 
of lava thrown out were ever varying In form and height. Sometimes, 
when very active, a spire or cone of lava would shoot np like a rocket, or 
in the farm of a Itnjce pyramid, to a height of nearly double the base of the 
crater. If tiie niouih o( the crater is five hundred feet across, the per- 
pcnilictilar column must be eight hundred to one thousand feet In height! 
Then, liy walchInK it with a spyglass, the column could be seen lo divert, 
and fall in all manner of shapes, like a beautiful fouatoln. 

This partof the scene was of wonderftii grandeur. The fiery redness of 
the molten lava, ever varying In form, from the simple gargling of a spring 
to llie hugcst fountain conceivable, Is a scene that will remain on the mem- 
oiy of tho observer til] death. Ijii^ masses of red-hot lavn, weighing hun- 
dnsls. If not thousands, of tons, thrown up with Inconceivable power to a 
icrcat height, could bo seen occasionally falling outside or on the rim of Che 
crater, tumbling down tho cones and rolling over the precipice, remaining 
brilliant for a few momctiCs, then becoming cold and Mach, and lost among 
tho surrounding blocks of lava. 

A dense, heavy column of smoke continually rose out of the crater, but 
always on the north side, and took a north-easterly dirercion, rising In one 
continuous column f^r above tho monntain, to a height of perhaps ten 
thousond ttct from the crater. 

On Icavinic the crater, the Inva stream docs not appear at the surftice for 
fomn ilistnnce, say an eighth of a mile, as it has cut its way through a deep 
ravine or gulch, which hides It from the eye. How deep this gulch may he. 
Is all conjecture, aa it Is imiiossible to get near enough lo look into It : but it 
proliably is several hundrml iteel deep. The first, then, that we see of the l.iva, 
alter lieing Chrovra up in the crater, !s its brancliini; out Into various streams 
tome (tlslMice below tho fbuntain-head. Instead of running; In one large 
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■treatn.lt para, and dtWdes into & ereM number, spreading ont orer a tract 
of five or six mileg in width. For tbe first elx miles from the crater, the 
descent Is rapid, varying from four to ten miles an hoar. Bol after reachin); 
the level plain (be stream moves slower. Here the streams are not so nn- 
meroDS as biKber up, there being a principal one, which varies, and is very 
Irreenlar, f^m an eiehtb to a half mile In width, thongh there are freqaent 
branches nuininf; off (root it. This principal stream reacbed the sea, iksar 
Wainanalil, on the Slst of January, afler a flow of eight days. When It 
reached ibe sea, it spreail out about half a mile in width. Some of (he finest 
scenes of the flow were the cascadesOT falls formed in it before ihelava reached 
tbe plain. There were ecvemi of them, and they appeared to be cbaninn;;, 
and new ones formed in different locniitiesas new streams were made. One, 
however, that remained apparently unchanged for two days, must have been 
eighty or one hundred feet In height. First, there wasafall; then, below 
were cascades or rapids. To watch this fall during the night, when the 
bright, red-hot stream of lava was flowing over it, at the rate of ten miles 
an hour, like water, was a scene never to be forgotten. 

Another writer describes the jets tram the crater of the volcano, as fol- 
lows: —"Before you, at a distance of two miles, rises the new-fotmed crater, 
in tbe midst of fields of black, sraokin;; lava, while from its centre there jeta 
a column of red-hot lava to an immense boiffhf, threatening instant annihi- 
lation to any presamptuouB mortal who should come within the reach of its 
scathing influence. The crater may be one thousand feet in diameter, and 
from one to one bnndred and fifty feet higb. Tbe column of liquid lava 
which is constantly sustained In the air, Is from two hundred to five hundred 
feet hich. and perhaps the highest jets may reach as high as seven hundred 
fbcti Tbcreisaconstant and rapid sDCcession of jets, one within another; the 
masses falling outside, and cooling as they fall, form a son of dark veil, 
through which the new Jeta darting up with every degree of force and every 
variety of form, render this grand fire-fountain one of the most magnificent 
objects that human imagination can conceive of. From the top of the lava 
jets, the current of heated air carries up a, large mass of scoria and pumice, 
wliich falls again in constant showers for some miles around the crater." 

Prof. Haskell, of Oahu College, thus describes the flow of the river of lava 
from the mountain to the sea : 

" Descending by the stream of lava flowing from the mountain, we were 
b!)1c to follow it on its soath side, as a strong wind was blowing from that 
direction. Here we found good walking, and could with safety opprooch 
within a few feet of tbe channel. The width of the stream was from twenty 
to one hundred feet, but its velocity almost incrediWe. Some of our party 
thought it one hundred miles per hour. Wo could not calculate it in any 
way, ftir pieces of cold lava thrown Into it would sink and niielt almost in- 
stantly. The velocity certainty seemed as great as that of a railroad car. 
For eight or ten miles the stream presented a succession of cascades, rnpida, 
curves, and eddies, with an occasional cataract. Some of these were formed 
by tbe nature of tbe ground oi'cr which it flowed, some by the new lava 
itself. The stream bad built up its own hanks on each side, and hod added 
to the depth of Its channel by melting at the bottom. The stream flowed 
more gracefully than water. In consequence of its immense velocity and 
imperfect mobility, its surface took the same shape as the ground over 
which it flowed. It therefore presented not only hollows, but ridges. In 
several places, for a few feet, the course of the stream was an ascent of flvo 
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to ten degrees. In one Instance of tweniy-flTe. Where the tnms in the 
ttream were nbrupC, the outside of the etream was mncli higher than the 
inside. So mnch was Ibia (he case, that the outside sometimes curved over 
the inside, forming; a spiral. It is needless to add, that we were filled with 
wonder and admiration at (he sights we saw. 

" The clinkers are always formed bj deep streams, and Renerailf by wide 
ones, which flow pln^^ishly, bocoioe cUinned np in fropt by the cooling of 
Che lava, and In some instances cooled over the lop, forming, as it more, a 
pond or lake. As the stream augments beneath, the barriers in fVont and 
the CTUBl on Iho surface are broken up, and the pieces are rolled forward 
and coated over with melted lava, which cools and adheres to Ihem more or 
lesa. Then, from the force of the melted lava, behind and underneath, the 
stream mils over and over itself. In this way a bank of clinkers, ten to 
forty feet high, resembling the embankment of a raitoad, is formed. Often, 
at the end of (he sti«am, no liquid lava can be seen, and the only evidence 
of motion is the rolling of the ja;;ged rocks of all sizes down the JVunt of the 
embankment. Sometimes the stream breaks through this embankment, and 
flows on foT a time, until it gets clogged up again, and (hen (he same prO' 
cesses are repealed. In this latter case, the oatburstin); stream often carries, 
as it were, on its back immense masses of -clinkers, which look like hlUs 
walking. We found no clinkers until we reached the plain, and it would 
seem that none are formed except where the descent is but litdc, or the lava 
but imperfectly melted." 

It Is said that ships sailing along the windward shores of Hawaii, Maul, 
and Molokai, during the week in which the eruption commenced, and before 
the lava reached the ocean, encountered Immense shoals of dead fish; lead- 
ing to the supposition, that there might have been a snb-occanic eruption 
l)efore the ODipouring fVoni the mountain, and that possibly the whole 
island might have been overwhelmed, had not tbis side passage given issue 
to a portion of the lava. 



BBISHOGRAPHIC HAP OF TBE WORLD. 

A very interesting Uap has been published, with this title, in EnRland, in 
which, on Mercator's projection, are laid down careful indications of (he re- 
fCions subject to earthquakes and Che sites of volcanoes. In the language of 
its constructor, It shows " the surface distribution and space of earthquakes," 
and Is Intended to illustrate a paper contributed by Mr. Robert Mallet, F. R. S., 
etc., of Dublin, and his son. Dr. J. W. Mullet, to the late meeting of the 
British Association at Leeds. As a very large number of copies of the map 
is required, and the greatest accuracy of delineation Is necessary, it has 
been executed in chromo-lithography, and printed in a series of diilerent 
tints from eight different stones. Thus, various shades of orange and 
orange-red show what are termed the "seismic bands " in their position 
and relative intensity. Small black disks denote "volcanoes, fumeroles, sol- 
fataras," now active, or presumed to hove been so within historic or recent 
geologic periods. A speckled gray-bino shade indicates the areas of subsi- 
dence (whether snb-oceanic or (erranean) now proceeding. A green line de- 
marcates land tmra sea. Of (he great oceans, only the Atlantic shows 
much of that agency which produces earthquakes, and that cliledy in its 
latitudes north of the equator. The Pacific has almost an immunity from 
these throes of euth's inner crust. Of the conlineDU, Europe has the 
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tiiiTiCer tints of "Eeixmk band^ " in (bo north; bat onty in Iceland docs cbe 
deeper hue Indientc groat intensity, accompanied by the signs uf conaidera- 
bie volcanic action — tliere lielng ten emalter dots, liesidca tlie iargo ono for 
Hecla. The Azores, Teneriffe, and Cape Verd iBlanda, are all shown lo bo 
volcanic; and along the south of Europe the band is of grcater intensity, 
and especially In Italy, also marked as volcanic. Tlicrc la a deep iHiud from 
the Levant and Cairo to Tiflis, and it meanders across Persia and Conii-al 
India 10 Caleulta. A large tract of sea and land, encircling Borneo, is 
clearly one of the most intensely seismic and volcanic regions of the earth. 
The bands then extend In a north-easterly direction, over Honj; Kong, Jeddo, 
etc., and across the ocean to the Kiissian and Briliflh territories on the north- 
west coast of North America. The band extends along the whole of the 
western coast of Labrador, California, ote.. Increasing In intensity as It enters 
Mexico; and here ajtain volcanoes become prevalcnl. Tbis continues over 
Central America, and apkln pursues the line of the west coast of South 
America to Cape Horn. In the West Indies is another line or band, and the 
coast of the United States has a band of less intensity; while the only ap- 
proach to the centre of the North American continent is along the valley of 
the Mississippi. The moat northerly portions of Europe, Asia, and North 
America, aro quite free from these influences. But from the West Indies a 
band extends southward (with a branch touching the south-east coast of 
Australia), through New Zealand, to nearly 80° south latitude, terminating 
In the volcanic peak of Mount Erebus. 

TRACES OF ERUPTIVE ACTIOtl IN THE MOON. 

The following remarlis on the above subject were recently made before 
the Eoyal Astronomical Society (London), by the Rev. T. W. Webb : 

" The inquiry as to the continuance of volcanic or explosive action on tbe 
surface of the moon must be admitted to be a very interesting one. Asti-on- 
oraers are generally agreed as lo Its entire cessation on any conspicuims 
scale; but this would not necessarily infer the impossibility, or even im- 
probability, of minor eruptions, which might still continue to result from a 
dlminishcil but not wholly extinguished force. Till the publication of the 
labors of Beer and Mikdler the necessary data for the determination of the 
question were very Imperfect; and since thai time the general impression 
would seem to be adverse to the idea cf any physical change. Before, how- 
ever, it is entirely acquiesced in, it may be well to see wholher any evidence 
of an opposite nature exists. W;int of leisure has hitherto prevented me 
IVom entering upon the suluocl in any other than the most incidental man- 
ner; but I would request permission to direct attention to one or two regions 
where an accurate invest igiition might be desirable. One of these is the 
spot named Cichm, near the south extremity of the Mare Ifvbivm. Here, 
many years ago. In comparing Schriilcr's drawings with the moon, I was 
struck with the apparent enlargement of the small crater which has defaced 
one side of the ring. Oa procuring the map of Beer and Madler, I found 
that they had also seen it enlarged. Could we, in this Instance, depend 
upon the older drawings, we might reasonably infer the probability of a 
change since the year 1702. Schroter was undoubtedly a coarse dmuKhts- 
man, but still he was faithful and careful ; nor docs there seem any appear- 
ance, bnl the reverse, that his designs were copied from one nnotlicr lo save 
trouble; if not, the agreement of three separate figures seems fair evidence 
that this little crater was not then of its present magnitude." 
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VOLCAKIC EMAKATIOKa. 



The deficiency of onr information reganllog the gaseous prodaWs of Vol- 
canoes Ecems Co bare indurad the Acitdemf of Sriencea to send two of tUcir 
menofBcicnco— Messrs. St. Clair £>eville and Leblanc — lo Italy, on aspetinl 
mission Co exiunme the gHses which lesne from the volcanoes of Ibat coun- 
try. They were supplied with pei-ullar apparatns, made for (ho purpose of 
collecting and preserving the gases, and punly for examining Ihcm on tl<e 
spot. Tho memoir containing the resalt of Ihoir invest 1 gallons has been 
made cho suhjecC of a rcporC by three very accomplished members of the 
Academy, — Messrs. Damas, Boitssingault, and Elie de Beaamont. They 
smie that U. Devilie and his associate were enabled by their npparatna to 
collect gaaesover marenry, not only at the orifice of (he volcano, but j( snot 
deplhi in the vmt; iu the latter case by slender tubes, which were rapidly 
dosed by the . blow-pipe. The gasea they brought away and analyzed In 
r>irla, were fVom Vesuvius, the Phlcgrean Fields, one of the Llpari Isles (Vul- 
cano), and Etna. Mixed with (he gaseous produ('(s (hoy found much 
healed air, more or less altered by the addidon of gas or vapors, or (he ab- 
sorption of oxygen, which led (hem to l>elieve that common air penetrates 
into the vent of the volcano by a fissure, Is exhaled by i(, and escapes 
heated. Generally, the report eonfirmS the opinions of Davy as to Vesu- 
vius, Boussingaolt as to the Andes, and Bunscn as to Iceland, but with 
some additions. They show that different fumeroles of one volcano do not 
yield the same gas, and (haC the gas from a single fumerolc Is not always 
the same. Further, the gas fVora the different f\imeroles varies with their 
disCance from the eruptive crater, and varies also wllh the (Imo ehipsed 
tutm the commencement of the preceding eruption. The report concludes 
by expressing an opinion that the gaseous emanations, carefully analyzed 
and compared, will ihrow lijrhi on the chemical processes which gave them 
birth, and enable observers In the vicinity of a volcano, and, through them, 
the surrounding populallon, to Jbreaee the coarse tofticft a coming truptioa it 
Ukdji to run, and of course serve as a useful warning. 

NATITE IBON. 

The following commnnlcation Is made to SUtmaa's Joarval, Sept. 1839, by 
Dr. F. A. Genth: 

About fonr years ago I received, for examination, a mineral, which wa« 
said to be found in the neighborhood of Knoxville, Tenneaiee, in eonsidera. 
ble quantities, and which was believed to be a valuable nickel ore. A quali- 
tative analysis of It, made at that time, proved Ic to be almost pore iron, and 
tho total absence of carbon, phosphorus, and snlphur, and its peculiar ap- 
peamnce, made it very probable that it was rial native iron. The specimen 
which I received was li X li in size; on one side of ic the iron was one- 
fourth, on (ho other one-eighth of an Inch in thickness. On one side it was 
Incrnsccd by a sillcaCe of Iron, magnesia, and lime. 

The iron itself Is of a grayish-white color, a hackly fracture, and breaks 
easily iu(o fragments of an irregular shape, which are crystalline, without, 
however, showing signs of any distinct planes. It is soft, and scratches 
fluorspar wlih difficulty. Lustre, eminently metallic. Dissolves readily Id 
nitric acid, [t was found to contain — 
SI 
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Abont a year after I had examined the mineral from Knoxville, t nM-eivcd 
the same Eubstnnce from northern Alabama, as an alloy of j^lit. platlnnm, 
silver, copper, etc., with the request to advise n plan for the Bepsralion of 
these nietais. 

I have endeavored to obtain more of this tntereeting substance fVom both 
localities; but the parties, probably not beini; satisfied with the results oftti)' 
examinations, did not (comply with my reqoesti and I hope others may bo 
more sueeessnil than I have been. 

ON AN EXAIIINATION OF THE MATTER OF A SCPFOSED SHOOTIKG 
STAR THAT FELL ON THE EVE OF NOVEMBEE IftCH, 1857, AT 
CUARtESTON, S. C.-BY FROF. C. V. SHEPARD, 

In calling attention to the matter of a shoollnj^ meteor, I am conscioas 
that the evidence of its genuinenesf is not absolutely perfect ; nevertheless. 
It fails BO tittle Ehort of entire satisfaction, as to make it ftiliy worthy «f 
notice. No instance of the kind at least has yet been recorded, eutiiled to 
BO muvh con fi deuce. 

Mr. S, E. Scriven, a clerk in a dry-goods store in King's Street, Charleston, 
was the principal observer of the phetiomenoti. He returned to his resi- 
dence near King's Street, in Charleston, at half past eight, on the eveninK of 
Nov. 16, 1837, when he saw a red, fiery ball, of the size and shape of an 
orange, slowly descending through a distance apparently of twenty or 
thirty feet, to the ground. Its fall was scarcely more rapid than that of a 
Boap-bubblc, giving him time to call bis sister, a little girl, to see it strike 
a high wooden fence, distant abont fifty or sixty feet fVom the portico, 
and which separated the door-yard fVom a church -on closure adjoining. It 
seemed to adhere for an instant to the board af^inst which it struck, and 
then separated into three parts, and disappeared. The evening was dark, 
It having followed a rainy afternoon, though at the lime of the fall, it had 
ceased to rain and become very foggy. 

Nothing fnrtlier would probably have been heard of the phenomenon 
but for the accidental reading, by an elder sister the next day at the break- 
fnst-tahle, of a paragraph ^m a newspaper, renting to a meteoric fall, 
where the specimens picked up were said to have possessed a strong; odor 
of sulphur. This induced young Scriven, who had never before heard of 
meteoilc faUs, at once to examine tbe fence against which the boil had 
struck. The fbnce was eight feci high, and formed of long strips of hori- 
zontally disposed boards. It was near the extremity of an uppermost 
board, that had been detached and bent around so as to present its Oat side 
uppermost, that the body had been seen to impinge. And here it was that 
he discovered adhering a, small bristling mass of black fibres. These ho 
detached and carried Into the house. As it had rained again daring the 
night, ho was led to suppose that the rest of the matter had been washed 
away. He searched the ground among the dead grass, but not until after 
the second night, when much more rain hod fallen. He could find no more 
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of tlie same material, though he gatliered np numerons small fragmentB, 
ivliLi'li proved to Iw onlinarj" charcoal, 

Mr. Sciivcn (Ihe father) was so muth struck vrith the appearance of the 
black flhrcs, together with the circurastnnccB nn<lor which thoy had been 
found, that he requested his son to call on Dr. William Pctligrew, (he fam- 
ily physician, and describe to him what had happened. Two days, how- 
ever, elapsed, before Dr. Pcttlgrcw heard of the case. He Immedlatoly 
repaired (o the house, where he was inlbrmed of the particulars as above 
described, and shown a mere pinch of Ibe matter that had hcon detached 
from the ftnce, — the principal portion of it having unfortunately been 
given to a young man of the neighborhood, an engineer, wiio wished to 
exhibit it to his friends. 

Dr. Pettittrew immediately called to acquaint me of (he case; bnt not 
findini; me at home, we did not meet until the forenoon of the 20th, when 
he presented me the specimen gathered by Scriven, and took me to the 

I heard the statements repeated from the different members of iho family, 
corroborative of ihoso above presented, and examined the place upon the 
board from whence the fibres had been gnlhcred. It presented no discol- 
orntion or appearance of having been healed or charred, though for many 
Incites on eitlier side, It was slightly blackened in spots. This, jierhaps, 
was not strange, as heavy rains had t^lcn since the occurrence; and it 
mljfht fairly be presumed that ail forciiin matter would have been cfTcct- 
oally detached. I examined the grass and soil on both sides of the fence, 
withoat finding anything beyonil lilttc fragments of charcoal, which are 
common enough in most places about the premises of houses. We then 
took pains to linit the individual to whom had been given the principal 
portion of the fibrous matter obtained Ikim the fence ; bnt had the mortili- 
catioa to discover that, having woni it in a paper wrapper fbr several days 
in his vest pocket, he had finally mislaid or lost It. Tbus little more than 
n microscopically visible specimen of the shooting star remained for study 
and examination. Its entire weight is probably less than one-tcnlh of a 
grain. When viewed by a single pocket lens, it seems lo be a confused ag- 
giegate of short clippings of the finest black hair, varying in lenf^h from 
one-tenth to ono-third of an inch. Each portion is straight, or only sli^iitly 
curved. Except in color, Ihcy remind one most of that variety of puinicc- 
slone from the Sandwich Islands, known as volcanc la' or aa ' P J 's 
hair," They do not seem very prone to break in handl ng and appear 
slightly elrtitic. 

They have been examined nndcr compound microscopes of h gb power 
by several persons acenstomed to the nse of this nstrument but hitherto 
no one has ventured to snggest a relationship a tbeir properties to anv 
known form of oi^nic or inorganic matter. The following dcscnpt on Is 
from a note handed to mo by my friend. Dr. F W Porchcr of Chirlc ton 
"Black elongated bodies, pcrfbctly opaque, round and solid; amorphous, 
not properly smooth sorfaces, often furnished with warty dots or projcclious; 
ratiicr glossy." 

I could spore only a Osw of them for a chemical trial. These were Iniro- 
diicecl into a small glass test-tube (prcvionaly well dried), and lieoled by con- 
tact with the Qame of the blow-pipe. Tbcy suddenly gloivcd with a brilliant 
liglii, at the same time emitting an odor most nearly resemblini:; the bitu- 
minous. A distmct grayish skeleton of each fibre was lett adhering to the 
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gluB. Barjtic water being thrown Into tbe tube, was instantly rendered 
mllhT, tberclij' proving the existence of carbonic acid; and Ibe subsegncnt 
addition of hydrochloric acid, glowly cnueed the separaiion or the skeletons 
trom Ibe elms, wtiich led mo to infer (ho presence of silica as a port of the 
earthj residanm. The little bodies, however, were not , annihilated by the 
process; but, in'cally to my snrpriae, were easily seen, by the aid of a single 
long, still floating lhron|>h the clear liquid, preserving In a, great raeasore 
their ori^nal form, with (he exception only of beinj; rendered here and 
there transparcnl, as if about one-half of the black matter had been eaten 
out and dissolved, leaving tbe remainder sufficiently connected to maintain 
the oricinal fisuru of the body. 

This is all (hat I have been able to ascertain concerning (he origin, struc- 
ture, and chemical composition of tbcso singular bodies. They appear to 
bo Inorganic, though composed In part of carbon. A large proportion of 
earthy matter also enters into their composition. 

It will be remembered, perhaps, in this connection, that Berzelius detected 
what appeared to him to be an organic residuum (reaembliDE burnt hay) 
in the French mclcoric stone of Alals, that fell March 15, 1806; and bear- 
ing more distinctly still upon our subject, are the highly Interesting results 
recenlly obtained by Prof. Wiihler on the unknotm snbstance of an organic 
nature (resinous) In ihe meteoric stone of K.-iha, Hungary, that 11:11 April 
15, 18S1 : and those again arrived at by Prof. E. P. Harris, in the Gutllnf^n 
laboratory, concerning tlie carbonaceous matter in the stone that fell Oct. 
13, 1838, at Cape of Good Hope, — a meteorite originally described by Sir 
Jobn llerschel and Prof. Farndny. Frof. Harris stales. In his valuable 
thesis on meteorites (Guttingcn, IS-iQ), that ho finds a quarter per cent, of 
biluminoua matter In (ho Capo slone, which is soluble both In olcohol and 
ether, and fusible in a glass tube over a spirit-lamp. It finally bums, with 
a bituminous odor, and iho deposition of carimn. 

Is Ihe matter of the Charlseton shooting star analogous to that of (be 
Alois and the Cape meteoric siones? And if so, may the more complete 
combustion of its carbonaceous ingredient have been prevented by the hu- 
mind state of the atmosphere at Ibo lime of its full? These are questions 
that naturally suggest themselves, but to which we are not In a condition to 
return satisfactory replica at present.* 

It is reasonable, perhaps, to suppose that many aggregates of meteoric 
matter — such, for example, as those made up wholly of one or more of the 
following meteoric elements: carbon, phosphorus, and sulphur — would, 
owing 10 their cosy-combustiblllly, bum out, even in the upper regions of 
tbe atmosphere, and, being resolved into gaseous compounds, fall of tmns- 
mittlng (o the earth's sarface any material proof of their eitistence. Otbcrs, 
again, may not bo recognized at the surface of the earth, owing to the dis- 
persion of their oxides in the condition of an Impalpable dust, or in solution 
in water. But, however this may be, the facts seem thickening about us of 
the occasional arrival out of Ihe air of anomalous earthy bodies, whose 

> Ae hding possibly s d«e connection with the subject Id band, may be men- 
tioned, two inelouci.-a n?cordL-<l ia Cbludni's list of aucient meleorliea. The first of 
these refers to llic fall at KockliauscD. near Erfort, July 6. 1583, (^liluringiifriEblfuI 

occurredMBich23. lG63,(!|'st a place near Lancl.g. oot fir from KoumburK. la 
wliicb case, tlie matter that fUl wu likewise flbroua, and resembled a bluish allk. It 
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deSMDt ia nnBMonjpanied by the eiplosfonabelonfilne to the true meteorites, 
and tlie precipitHted niaCter is uDiJiaractciizcd, also, by tbo posEcssion of a, 
thin, orcll-fUacd coaling or crust. 

Tlie study oC tlicao pscudo or doubtful melcoritcB, as Ihcy hnve been 
called, ia worthy of a inuih closer attention than Iiub liitliorto been devoted 
to thuin; and it is to be regretted that tlicy continue still to be treiilcd 
mucti IIS the true stones and iron mosseti were, prior to tho time of Chaldni 
and Howard. Their etpdy seems to be refjarded as a field, exterior to llio 
domain of losliiinate science, — a region for the reception of all that is 
vague and contradictory. Math time and labor will no donbi be reijaipite 
to dieentangle what Is i«ally entitled to scientiflc regard; but this desirable 
lusult will bo yet longer postponed, if naturalists continue to dismlas as 
unworthy of Investigation every reported meteoric fall that Is unattended 
with the stereotyped accompnnimenis of the descent of (he black enrrusted 
stone and iron mats, tbo n-eqiieiicy of wlio^e arrival has now sojnultipllcd 
as to make tbo rcvilul or their apparition almost monotonous. 

Wilhout here refcrrlDK 'o many of the doubtful meteorites, of which I 
have (ram time to time given notices, I will venture to call attention to a 
fow other instances, of which no scientific mention has yet been made, — 
not claimlni;; for them, however, any other character than (hat of ntero 
hints, intended to awaken rc^rd to a fuller investigation of a>tiilo;;oiis 
casen, aa they may from lime to time present themselves. 

It was not far fh>m the month of An^-ust, ISU, that the newspapers 
announced the fall of a blazing meteor, In the niichl. In tho town of Nor- 
wich, Conn. Ita doacent was unaccompanied by any report, and the mass 
of matter, in ItK course, came near fulling upon the roof of a house, missinf; 
it only by the spaeu of about two feet, and nearly burying Itself in tlie 
rather soft earth of (ho door-yard. Tlie phenomenon occasioned much 
fc\nht to [he occupants of the house, who were only females. It was seen, 
however, by others. Tho mass of matter occupying the cavity wos of a 
flattened form, and nearly as lar;,^) over as a man's head. It had the ap- 
pearance (in tho words of a neighbor who saw It, and who described it to 
me a few weeks after) of a mass of earth, stuck loftcrher by the Infiltration 
of tarry matter. And such he took It (o be, supiio^lng that some mis- 
chievous persons hod prepared a lire-ball, and projected it on fire Into the ]ilr. 
with the intention of alarming the inmates of (lie house. I was shown the 
cavity said to have been produced by the ball; but the specimen had been 
given to a medical student, who bad sent it to his preceptor, residing in or 
near Albany, N. Y. The circumstances were on the whole so discouraging 
to the idea of Its l>eing a genuine meteorite, that I gave the subject no 
further consideration. 

On the evening of the S3d of April, 1855, at Ochtertyre House, Ciicff, 
fn Perthshire (Scotland), a young woman saw, from the tbinl story, a shoot- 
ing star or metoorlio, falling, with a brilliant light. It struck the gravel 
walk near to the house. She instantly called two other females, "who saw, 
as It were, a bright object on the gravel, like the sun shining on a large 
diamond." Two of them ran out of tho house and round a court-yard to 
the spot, taking matches and a candle with them As soon ns tbey got to 
the spot, one of ihcm picked np two cinderv fragmenl-, uhlih were too hot 
to hold, and which emitted a strong sulphurous smtll The olher felt 
something hot under her foot, which she also picked up It hod a similar 
character with the other fragments. At first it was believed tluu these 
31* , - 1 
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maMU had acCoallj fUlen from the heaTenx; but a closer JnTeBti^ion 
into Ihelr chariu^er [etc little doubt that ibey were merely fragments of or- 
diaary cinder, derived from a neighlioring furnace, situated upon a stream, 
whence gravel had beeu obtained for dressing the iralks. Being in Slicf- 
fletd, in England, when the subject was undergoing investigation, I was 
favored by Sir William Keith Murray, at whose residence the occurrence 
look place, with an inspection of one of the specimens, and whs snlifScd 
liiot a correct general view hud been taken of their rharacler. Nevcrtheiess, 
aa tlio confidence of the gentleman referred to was full and eniiro in the 
inteyrity of iho witnesses of the phenomenon, It would seem to be an in- 
stance in vhlch the sulphurous matter of a shooting star was not com- 
pletely consumed before reaching the ground, and that much of the reaidaum 
Buffeted oxidation after it strnck upon the cinder of the walk. 

Hy meteoric cabinet has contained for many years a few grains of a 
mixture of carbonaceous and earthy matter in a pulverulent state, sent to 
me In 1843 by Mr. Black, of Eliiabelhtown, Essex County, N. Y. (then a 
member of the Legislature of New York), aa having fallen In his wood- 
yard during tbe winter of 1814 and 1815. — iSiSitnon's Journal, Sept. 18:39. 
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AEABLB AND FOBEST LAND OF THE UNITED gTATES. 

Undek th« direction of the Smithsonian Institute, a mnp hns been con- 
Btmeted, designed to represent at one viuw the extent and location of tlio 
arable and forest land Of the United States, The work has been iniruslcd 
to Dr. J, G. Cooper, a naturalist, who has been engaged in (,'oytmnioQt ex- 
plorations in the western part of the United Slates, and who has critically 
examined all the aulliorities to be found on the enl^ect. The facts presented 
at once to the eye by this map, ate In striking accordance with the deduc- 
tions from the meteorolosical materials which have been collected by the 
Institution, and serve to place in a clear point of view the connection of cli- 
mate with the natural productions of different parts of the earth — Smith- 
loman Rupert for 1Sj8. 

NEW GENERA OF AMERICAN PLANTS . 

At a recent meeting of the Boston Society of Natural History, Dr. Gray 
presented specimens of a new genera of rosaceons plants, Neviusia Alatia- 
meiiBiB (Gray), recently discovered in Alabama by Eev. Mr. Nevlna. 

That a new genus of plants should be detected at this late day, and that 
one a lar^e, ornamental, conspicuous siuub, 13 certainly rather surprising in 
so well explored a locality. 

THE ABSENCE OP TBEES tltOM FRAIBIES.— BY D. TAUGHAK. 

In tracing the inftuence of the several causes which are concerned in giv- 
ing plants their geographical position, a very decided part must bo ascribed 
to certain meteoric conditions, which have hitherto received little attention. 
The health and longevity of trees depend, in a high degree, on the manner 
in which they are Invigorated by seasonable supplies of rain during every 
period of their growth ; while the long dronghts to which they aifl exposed 
in many localities are prodnctive of diseases which may cause the forest lo 
lose the dominion of the land. The extermination of trees on many vast 
plains, is penerally regarded as the work of man; but, on a more careful 
Invcsiigation, the phenomenon seems to correspond to what may arise itom 
the agency of unassisted nature. 

The fall of rain on different parts of the earth's surface depends not only 
on their latitude and the proximity lo large bodies of water, but also on the 
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pmenco of monntalna. Alrlioa;;h monntalnons diBtricU do not invariably 
Ktciva a prenlcr annual amount of rnln tlian otLor places fqimlly near to 
tbo eqaatur and (lie ocean, it amy be consiili^rcil a general rule, tbul tliey are 
Tliiiti.tl by mora nnniorous showers, anil are more exempieil from the occur- 
renoj of 1inis-*'OiiliiincU droughts. Very extensive plalus, on the contrary, 
Renerolly ra-cive their supply of rain in a fuw execssive showers, and very 
frenuentty suiTer much fi-om the long continuance of dry weather. These 
<lifl<:rcnt pei-nliaritiCB seem to show that mountains scrre not only to root 
tbe-air, bat nlMi to neutralize the intulaling power of lis lower Btratiim, and 
lo prevent the aecumulation of electricity in the resion of Ihe cloutls. As «o 
have reason to Iwlieve that the violence of storms Is, In part, due to cleeiri- 
oil Action, which serves to mnintain ascending currents In the air, and to 
cause the condensation of vapor to lake place more abundantly, inountaiiia 
must evidently have tlio effect of preventing excessive Khowora, and of dis- 
pensing; tlic aijueous renoui'tcs of the atmosphere with more economy for ilie 
purposes of vc^iietiition. 

It is to tlic ^nuwih of perennial plants tlint lon;;-rontinued dron^hts are 
most detrlmciilnl. Thougli the grass may be parclieJ on a dry summer, tito 
Injury is scarcely ftit during the following year, if rains be abundant ; bnt 
In the vegetation of trees the result is diffci'ent. Tlic impcrlbct layer of n'ood 
formed under such unfarornble circumstances, will have a irreai tendeni-}' to 
decay prematurely; and, m the decay must quickly extend to the wliole 
vegetable Bimcmre, Ihe droujihts of a single sumnicr may destroy the work 
of ■ century. From several facts It opiienra that tlio lignifying process in 
trees is dependent on fbelile currents of electricity, which are made to dnu- 
Inte along Iholr tissues by the evaporation from the leaves, combined with 
the cliemicol changes transpiring in the soli; and accOFdin?ly, when this 
evaporation is checked on account of the want of rain, an imperfect forma- 
tion of wood will be the inevitable consequence. The health of trees will 
thcreftire depend on the IVcquency of rain, on the extent of foliage which 
they possess, nnd also on the fertility of the soil; for when the vcgct]ihlo 
Dutriment is more abundantly supplied, a greater amount of elaborating 
energy Is required to convert it into wood. 

Whatever opinion may be formed respecting these theoretical views, Iha 
characters of arborescent vegetation In different rejnons exhibit the effects of 
flic meteoric conditions which I have noticed. The most durable timber 
and the oldest trees arc to bo found in islands, in mouutainous districts, in 
lands contiguous lo the sea, and In other places where they are favored by 
the frequcni^y of rain. It is well known that the oaks of the British Isles nio 
much superior in strength and durability to those produced in the interior of 
Europe; and many trees in England are remarkable fur their great age, 
which in some coses is known to exceed one thousand years. More extraoi~ 
dinoryinslanccB of vegetable longevity ore lo be found in Ihe island of Ten- 
criffe, In Sicily, and on the coast of AfVica. The mountains on the S.vriau 
coast have been celebrated for the gieat age of their cedars. But perhaps no 
forests furnish a greater abundance of trees, or more durable timber, than 
those of Guiana; and scarcely any region on the globe is visited by mora^ 
frequent rains. Doubtless the age and durability of trees depend on the 
species lo which they belong; but when the comparison is confined to trees 
of the Bnmc species, It will be seen that they arc alTccteil, in a. very serious 
degree, by the meteoric InHuences to which thoy are exposed. 

That the absence of raoimtains Is unfavorable to the health of arbores- 
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especially at (treat distancen from the sea, is proved by bbt- 
ernl facts. European EUissIa Is a vaal plain, reBcmblins in (rwirnpliical 
structure the prairies of tlie West, nod, like them, subject to long drou};bts, 
which cannot foii lo operate injuriously on the vigorous development of 
ttr^s. Accordingly, the Russian Ibresls, though very extensive, furnish no 
durable limber; and the Russian ships are rDiuBrknblc for their great lia- 
bility to decay. The dry-rot which invariably attacks Ihetn is aBcrIt>ed to 
the peculiar character of the waters of the Baltic and BInck seas ; but, as it 
does not seem to operate very Injuriously on Dritisb vessels wiiieh enter the 
same ports, vie can only attribute the effects to the great ditTcrenee In the 
durability of the wood used by both nations for shipbuilding. On this con- 
tinent, tbe mountainouB districts and the lands near the sea coast produce 
tho most durable timber; while In the Inland states and territories, and es- 
pecially in the Mississippi Yiilley, arborescent vegetation displays less vigor, 
and hollow trees become more numerous. 

It la not surprising that, where the gigantic tbrms of vegetation arc ex- 
posed to such enervating Influences, Ihcy t^liould be incapable of contending 
Buccessfully with the herbaceous plants for tlio possession of the soil, and 
that the forest falls to maintain its ground in i^nch localities. Accordingly, 
trees are absent fi'om prairies, except on the banks of rivers, where ihcy ore 
favored with copious dews, or in barren soil, whera their growth is slow, 
and the supply of nutriment is not too copious for the encrsiy of vegetative 
power. As the xtcppcs of Central Asia and the pnmpns of Suutli America 
exhibit the same peculiarity, we may reasonably suppose tliat natural causes 
alone are suflldcnt to establish permanent boundaries between the domin- 
ions of the trees and those of the herbaceous plimts, and to prevent the for- 
est from acquiring the exclusive possession of nil lands. 

To cultivate trees successfully on prairies, and to prerent thcirilcgcneracy. 
It would be necessary to introduce seed from regioua more fovorabie Co their 
health ; for seeds, to a certain extent, receive and transiuit the inHrmitics of 
the plants which produce them. The oaks raised In England from German 
acorns arc found to be much inferior to those generally grown in the British 
forests. In prairies, also, it will be necessary to plant the trees a considera- 
ble distance apan. In order to permit the utmost expansion of their foliage, 
and tlius cause tlio elaboration of the sap and the formation of woody fibre 
to take place In a more effeellvo manner. The character of the wood of all 
trees is always Impaired by the removal of their leaves or brunches; and, 
according to Loudon, pruning has been abandoned in the cultivation of tlie 
British forests, as experience proved its deleterious Influence on the durability 
of the timber. 

But, notwithstanding this result, pruning serves to maintain the sap in a 
condition suited to tho nutriment of fruit; and It becomes more necessary in 
climates where rains are frccjuont, and the tendency to form woody fibi-e 
very great. In dry climates it should be pursued with more caution, and 
many diricoBca to which fruit trees are subject proceed from over-prunln:r. 
During tho dry summer of 1S51, it was observed In Southern Ohio thai tlio 
unpruned grape-vines ivere most productivo. On a farm near Xew Rich- 
mond, Ohio, were somo grape-vines whic;h were never pruned, and, nflcr 
being unproductive for many yeors, they bore grapes in ahundaiicc in the 
summer o( 1S1I, while the rest of the vineyard, which was cultivated in the 
usual way, afforded only a small crop. These facts show that a deflcteney 
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of rain and a deficiency of fo1iaf>e operate In the sntiic maoDer to check the 
formation of wooJy tissue, anil to proinolo the development of fVuit. 

From ttiij theory many practical Inferences may be dednced, in r^;anl to 
the culture of forests, orchards, and vineyards. The praninj; of fruit trees 
ihoald be wholiy rei^lated in accordance nitli the opportanitiee which their 
Reouraphical position )>ives tlicm fbr receivjnf; supplies of rain. The pnin' 
ln<; of forest trees should t>e confined to the rorooval of decaying branches. 
If trees are 10 be felled In summer, the operation ehoald be performed, not 
after a long period of dry weather, but after copious rains, wlien, by the eon- 
stunt evaporation from the leaves, IhB sap contains little organic inattcF 
unconverted into wood. 

ON THE MOTIONS OF CERTAIN WINDING PLANTS. 

The following; arc tlic results of a series of observations on (he motions 
of certain winding; plants {t. e., the common Lima bean, PhasmiuB lunatas, 
L., and the common Momin^-^lory,- Conuoli'ufiu purpureui, L.), made by 
Prof. W. H. Brewer, of Washington College, Penosylvania, and communi- 
cated by him to SiUiman's Jovraai, March, 18j!>. 

1st. That during the day, winding plants, like others, grow towards the 
light. 

3J. That they possess the property of Cuming towards some solid snp- 

3d. That this is more manifest by night than by day, and the most so on 
cool nlgiits following hot days. 

4tli. That this la not controlled by any influence of light or its absence, 
exerted by the support. 

Qlh. Tliat heat is the controlling caute, and that such plants will only turn 
(unless it be accidentally) tovfards a support, the temperature of wbicb is 
bighor than that of the surrounding air. 

6th. That the color and material of the support exert no influence further 
than that they influence Che radiation and absorption of heat; and, 

7th. That when snch plants are In aclual contact with some support, the 
tendency to wind spirally around it Is much gi-eatcr than they manifested In 
order to reach It. 

In Xha Proc. of Ike American Aca^eaili IVol.Iv., p. 98), Aui-nsl IK8, we also 
And tlie following communication on the some subject, liy Prof. Asa Gray, 
of Cambridge. 

As much as twenty years ago, Mohl suggested that Ihe coiling of tendrils 
"resulted IVom nn iTrilahiUly excited by contact." In 1850 he remarked tliat 
this view has bad no particular approval to boast of, yet that nothing better 
has been put in Its place. And In another paragraph of bis admirable little 
treatise on the Vegetable Cell (contributed to Wagner's Ct/clopmiia of Physi- 
ology), he briefly says : " In my opinion, a dull Irritability exists In tho stems 
of twining plants and in tendrils," In otheu words, ho suggests Ibat Iho 
phenomenon is of the same nature, and owns Che same cause (whatever that 
may bo) as the closing of the leaves of tho Sensitive-plant bC the touch, ond 
a variety of similnr movements observed in plants. Tho object of this noto 
is to remark that the correctneBs of this view may be readily demonstrated. 

For the tendrils in BOvcral common plants will coil up more or less promptly 
after being touched, or brought with aslight force into contact with a foreign 
body; and in some plants the movement of coiling Is rapid enough to be 
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directly seen bj tho eye; indeed, is considerably quicker than ia needful for 
being visible. And, to eonipielo the parallel, as (lie leaves of the Scnaitive- 
piftnt, and tlie like, after closing by irritation, resume after a wlillo tli^ir 
ordinary expanded poflilion, so the tendrils, la two spccica of the Cucurbit- 
oMie, or Squasti I'amiiy, experliaenled upon, after coiling in consequence of 
a toucb, wtii uncoil into a straight position In tlic course of an liour; then 
they will coil up at a second touch, often more quickly than before; and 
this mny be repealed three or four times in the conrso of six or seven hours. 

My cursory observations have been principally made npon the Bur-Cucum 
ber (iSicjios angulatut). To see the movement well, fuU-^jTOwri and out- 
stretched tendrils, which bare not reached any snpport, should he selected, 
and a warm day; 77^ Fahr. Is high enooKh. 

A tendril which was straight, except a slight book at the tip, on being ' 
gently touched once or twice with a piece of'wood, on the upper side, coiled 
attheendintoaj — atams withinaminntoandahair. The motion liegno 
afternn interval of several seconds, and fully half of the colling was quick 
enough to be very distinctly seen. Aner a little more Ibau an hour had 
elapsed, it was found to hn slrnight ag]iln. The contact waM repeated, timing 
the result by the second-hand of a wntch. The coiling began williin four 
seconds, und made one circle and a quarter in about fbur seconds. It had 
Elralghlened again In an hour and five minutes (perlinps sooner, but it was 
then observed); and it coiled the third time on Ireing n5uched rather flnnly, 
but not BO quickly as Ixtfore; viz.. U turns In half a minute. I have indica- 
tions of the same movement in the tendrils of the grape-vine; but a favo[~ 
able day has not occurred fbr the experiment since my atrcniion was acci- 
dentally directed to the subject. I have reason to chink that the movement 
is caused by a conlraciion of the cells on the concave side of the coil; hut I 
have not bad an opportunity for making a decisive experiment. 

POMOLOGICAL USE OF SULPHATE OF IRON. 
M. Dubreuil has prodnced mnch larger fnills than usual by moistening the 
surface of the green fruit wilh a solution of sulphate of Iron, twenty-four 
p^lns to a quart of water. This was done when Ihe fl'uil first sot, when it 
was half, and when it was three-quarters grown, taking cnro never to do it 
when the sun was shining. It lias long l>een well known that this soiuilon 
greatly stimulated aiisorption. 

INSECT AND VEEMIN EXTEBMINATISG POWDERS. 
The variouR termed insect and vermin exterminating powders {Persian, 
Lyon's, etc.), now in general use, aro composed essentially of the same mate- 
rial, wtih'li Iios long been known to the T^ans-Caucasian populations under 
the name of " Guirllu." In that paradise of vermin. It is an anicio of a 
very considerable commerce, aud is not only carried inland through Kussia, 
in lai^ quantities, but is also exported to Germany and France. A largo 
d^pot exists at Vienna. It is a coarsely- ground powder, of a green color, 
and penetrating odor, formed of the flowers of the pyrelkram, camfam, and 
ruHWn, which grow in Ihe Trans-Caucasas at a height of Hve thousand or 
six thousand feci. This powder possesses the pci^uiiarity of raphlly stupe- 
fying the inscctii, wlilih soon afterwards die. Stix'wcd aliont tlio room or 
Che bed, it proves a poison to Hoas, lice. Hies, etc. In the military hospitals. 



D,£,,t,7P-hyGOt)^lt' 



872 ANNUAL OF 8CIKNT1FIC DI8C0VEKT. 

la hot conntrtea, it la an invaluable prevenllve of the formation of mag. 
gOM in wdUDds, and the more so iimsmucli U9 its use is attendiMl wiili no dis- 
advantages, unlesB employed in Iatj^ quantities in doited bcdiooma, when it 
may give rise to confusion in the liaad, such as is produced by Howers or 
new hay. It has licen long used as a means of preserving insects; and can- 
not bo loo Bironi;1y recommi-nded to thoae who havu the care of hcrhnrian 
ond other natural-history collectiona, lialilo to the deprcdationa of insects. 
Unlbrtunalely, (he dcmund for the powder has lieen so great of lute, iis to 
lead to its adulteration, liy the addition of the stalks and leaves of t<io 
plants to the flowers, and to the mixing of the new with stole powder. As a 
general nilc, the powder punbiisable in Germany is very diflbrent from tns 
Asiatic in color, smell, and eflieiency. — Burkner's BrporL 



Lientenant Maury, of the National Observatory, in an article cominuni- 
cated 10 Ihe Rural New Yorker, maintains that the growing of sunflowers 
aroand adwelliutf located neura fcver-and-ague region, nentralizes the mi- 
asma, in which that disease originntca; and seems to support the theory by 
ancceasflil experiment. Ho was led to make the experiment by the follow- 
ing circa mstances. The direllingof the superintendent of the observatory 
at Washington, is situated on a hill on Ihe lefl bank of Ihe Potomac, in lat. 
38= 33' 53". It is ninety-four feet above low-water mark, and aliout ftjur 
hundred yards from the river. The grounds pertaining to it, about seven- 
teen acres, are enclosed by a wall on the east, south, and west, and with a 
picket fence on the north. The soalh and west walls run parallel wiili the 
river, the Chesapeake and Ohio Canal, and a row of sycamoies, of some 
twenty years' growth, separating the wall (Vom the river. la fact, the river, 
with lis marshes, encircles about half of the grounds. The house is, there- 
fore, in the bend of the river; and the place ia so nnhealthy, that Iho nimily 
of the sdjierlnlendent ore compelled to vacate it five months out of the 
twelve, — the marshes being covered with a rank growth of grasa and weeds, 
which begin to decay early In August. A knowledge of these facts led Licnt. 
Hauiy to the (bl lowing process of reasoning: 

If it be the decay of Ihe vegetable mutter on the marshes that prodacea 
the sickness on the hill, then the sickness must be owlnj; lo the deleterions 
elfects of some gas, miasm, or effluvium, that is set free daring decomposi- 
tion; and If so, the poisonous matter, or the basis of it, whatever it be, must 
have been elaborated durins the growth of the weeds, nnd set free in their 
decay. Now, If this reasoning be good, why mi^ht wo not, by planting 
other vegetable matter lietween us and the marshes, and by bringing it into 
vigorous growth just about the time that that of the marshes begins to decay, 
bring (Vesli ibrces of the vegetable kingdom again to ploy npon this poison- 
ous matter, and elaborate it again Into vegetable tissue, ond so purify the 
air? 

This reasoning appeared plausible enougli to justify tho Ironble and 
expense of experiment; and I was encouraged to expect more oi' less sucecas 
from it, in tho circumstance that everybody said, " I'lant trees between you 
and the morshcs — they will keep off tho chills." But as to tho frees, it so 
happens that at the very time when the decomposition on the marshes is 
gomg on most rapidly, tho trees, for the most part, have stopped their 
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growth to prepare for the winter; and though trees mitclit do some good, y^t 
a rank Sfow'h "f something got up for thn otcasion might do more. Hops 
climb high; thej are good absorbents, and or a rank growth; but thare were 
otgectiona to hops on acroimt of stakes, poles, etc. I recollected that I had 
often seen eauflowere growing about the i^ablns in the West, and had heiurd, 
la explanation, that it was " beultby" to have them. 

The theory of this is as follows t The a^ue and fever poison is set f^ce dar- 
ing the process of vegetable decay, which poison is absorbed by the rank- 
growing sunllower, again elaborated into vegetable matter, and so retained 
until cold weather sets in. The result of the experiment is thus narrated : 

Finally, I resolved to make the experiment at the risk of spoiling the looks 
of it beautiful lawn. Accordingly, in the fall of 1855, the gardener trenched 
up, 10 the depth of two and a half fcctj a belt about forty-five feet broad 
around the observatory on the murshy side, and from one hundred and 6tly 
to two hundred yards from the bnildings. The conditions of the theory I 
was aboQt to try, required rich ground, tall EUnflowcTB, and a rank growth. 
Accordingly, al\ar being well manured from the stable yard, the ground was 
properly prepared, and planted in snnflowors in the spring. They grow 
finely; tbe sickly season was expected with more than usual anxiety. 
Finally it set in, and there was shaking at the president's house, and other 
places, as usual; hut, for the first time since the ohservatory was hallt, the 
watchtnen about it weathered the summer clear of chills and fevers. These 
men, being most exposed to the night air, suffer mo't, and heretofore two 
or three relays of them would be attacked during the season; for as one 
falls sick, another Is employed in his place, who, in turn, being attacked, 
woald in like manner give way to a tresh hand. 

KEGULARITT OF NATURAL FORMS. 

A correspondent of the London Aihenaum presents the following cnrioug 
Bpeeulation on (ho above subject; 

" This phenomenon has always appeared to mo to be of a very astonish- 
ing nature, and its explanation has hitherto been unattempted, I would, 
however, endeavor to point opt the ways by which the fbrms of plants, etc., 
can be dclermlncd, taking care, however, to avoid the error of endowing 
mere matter with the properties of mind — an obvious fallacy, and one which 
It behoves all rational physical inquirers to guard against. It is impossible 
that cither gravity or cleenridty, or the anion of the two, can alone regnlate 
the various forms to be found in the simplest weed. Some other induenco 
or inllucncea must come Into action, and what this or these must be I will 
now endeavor to show; 1. Different kinds of vegetable matter doubtless 
liavo different properties ; and the vital force acting upon these may produce 
the forms we see, without any other influcneo; or 2. The atmosphere, or 
Fome far more attenuated medium, may act as a kind of mould in which 
the varioas pnrts of plants are formed, difTercnt vegetable substances pene- 
trating this universal mould according to their various qualities, and thus 
assnming different forms, being expanded null propelled probably by the ' 
vital and solar forces respectively. It cannot, I think, be doubted, that all 
considerations on this suhjcct are. however crude and hypothetical, of some 
value, inasmuch as our present knowledge respecting these matters is bo 
very limited and unsatisfactory. It is found th;it the elements of futare 
existence ore more or less of a drcular shape; all roots and bulbs, as also 
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■eedi, come nndcr tUa latr, snd appear incapable of formaiion apart (Vom 
forces which develop tliis form. We may, I tliink, take it for tp^nted, llial if 
atoma bave an existence in solid bodies, tliey must be circular, or somcthini; 
Teiy like ll, the eccentricity arising from gravity and mot's Imperceptible 
causes, because (here is (and this is malhematicatiy cori-ei-t) norcaEon why 
any great yariation from the ckcie sliould exist in the production of any 
Independent form, seeing that the componenu of atoms approach each 
other in regular succession ftvim the various points wlcliout the forming 
atom, and this for all composing the different kinds of solid matter. The 
sume of course applies to the numberless components of atoms, which we 
may perhaps call particles. If Indeed such eitlier exist or are capable of ra- 
tionnl supposition. Let ns suppose, (hen, that all substances wliich, receiv- 
ing varioas matter, produce different vegelable forma, are composed of 
almost circular atoms. This state can be imagined; and (be idea that 
change of form as a whole will tend to alter (he form of the components of 
the altered substance is reasonable, and probably troe. All seeds, and what- 
ever ts the sensible origin of future development, have an asis of vitaiKj 
along which elongation proceeds; thus; all seeds, etc., turn the point of 
tills upwards, if they happen to fall Into the ground with it In any other 
position, showing that (bo various properties of bodlea cannot be overlooked 
without a complete at(es(atlon as to (beir nccessily and existence. After 
remaining in ihe ground some time, elongation in the direction of this axis 
lakes place, — it may be before any influx of external elements has pro- 
duced a ma(erial conjunction, — and as the result of tbis Ibe component 
atoms must assume an oval form, and consequently aUer the shape of their 
interstices. 1 say nothing about the change which this must produce in the 
exfcmal covering (skin) of seeds, etc., merely assuming that it acts as a 
barrier to the extension of the enclosed matter, which is indeed very evi- 
dent. We have then elongated atoms, which contour does not to any per- 
ceptible ex(en( exist In their primitive condition, and resnlts principally from 
(ho upward attraction of the snn, the solar gravity, the influence of which in 
(he vegetable world is universal. The axis of vitality probably always coex- 
ists with the sap, and the stems of plants are probably composed of atoms 
elongated equally to those Just considered, because the great elongation into 
which the seed, by conjunction with external elements, resolves itself, would, 
if unaided by externals, greatly alter the form of the component atoms ; but 
this not being the case, the material influx preserves, or nearly so, the form 
of the atoms existing in the elongated seed, sapposing that the matter ab- 
sorbed Is composed of atoms slmllnr ((he same, except as to size and iden- 
titv) to those forming it, which there is not, I think, much reason (o doubt, 
I'Ni'cpt ll can bo shown why fluids should bo composed of difl'ereni slicd or 
ililtorcnlly formed atoms to solids. Tbis a priori problem h.is not been 
snived ; and with regard to the dllBculty arising from the mobilKv of fluids, 
I :im Inclined to refer it lo electrical or iho lilie conditions. If no influx 
were to inko place, it is evident, sccini that a largo portion of the seed re- 
mains nndisturbed wiicn the stem ts put forth, that the already elongated 
atoms must receive a very extended form. The stems of plants decrease In 
breadth, probably from the diminishing [brce of the sop. It is obvious that 
an innnmcrable body of (itomn touch eiiunlly numberless points of the Inner 
BUif;ires of the coverings of plants (using the terms of quantity in this case 
reslrlclivciy), and that one and only one projects at Ibe extremities of slems. 
Where they .give way to either Sowers or leaves. Wheie then wo hare flow- 
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cr'; or lenrcR, wa mny ronslder that whnt fbrmcd them Tins been more d[- 
I'.'i-lly 9ul)iiii[tcd to Itio vnvEous Torces of nature, which I tnkc to l>o [Mfniiloned 
hy iho rctnuvnl of the outer corcring, by which inalciiul iaOas U qnii-tti'ncd, 
and the Kohir attraetion causnl to produce mightier devolopincntE. Thii.'i il 
lias appeared to me that leaves are produced b; the expansion of tia-^o 
J atoms which are not enclosed by the outer covering, and that every variety of 
floml form in the expansion of the same nndor various rircnmstanccs of ex- 
tension and cleavage. Thus the form of leaves would be arconnlcd for. If 
they are the extension of atoms, It is clear that Ibey would, at all events to 
tome extent, preserve their shupo; and this would to a Rrcat extent explain 
their Btroiig axial resemblance. It is true that objections, on the scoroof 
lalitudo, may bo raised against this hypothesis, and much, If not nil, that I 
liave said; but, as I bare before set down, such speculations are not entirely 

THE GENE:riC CIRCLE IB ORGAKIC NATUUE. 

The following is an abstract of n paper rood before the British Assocla- 
tion.lSi-l. by Dr. G. Ogllvie: 

Purcntai derivation, ho observcil, was now cencmllj allowed as the sole 
c.Ti,:'m of oi-sni'le Iwlngs ; ami tlio suliicct of discussion anioiii; physlolofiists 
v;;i^ no longer the admissibility of sinntaneous gciieratioti, but llie n;iiuro 
of iho derivation, as the case may be, tVom a thvjo patvntor n p;iir. The 
former mode of origin, by what has been termed "pemmntloti," or the 
"budding pntcess," plays a very conspleuons part in the prop:i^;ittu'L of 
many of the lower species, and by its periodic recurrence in coiijinu-iion 
wiih the other form of reproduction, gives rise to the sinj^lnr pheiiumuna 
known as alteni]itio[i of generations. All cases of alternation were not, 
however, to be regarded as precisely parallel; and it was tlie object of tho 
present paper to point out certain differences dependent on the period of 
the lilb-history of a species In which the process of gemmation is Inteipo- 
lated. Three stages were distinguished In the Ilfe-history — the Trotomor- 
phic, or that prior to the lirst appearance of the oi^^anization most charac- 
teristic of the species; the Ortbomorphic, or that marked by such typical 
oqjunism; and the Gamomorpliic, or that of the development of the ropro- 
dactivD organs. In each of tliesc stages wc mny have a process of gemma- 
tion Interpolated. The results contrast, especially as It occurs In the flrsi 
and last. As examples of the former, the Trematodc and Cystic Ento/jia 
were referred lo in the animal kingdom, and the Mosses among platit.i, in 
nil of which certain provisional forms arc interposed between the ovum and 
the embryonic mdlment of tho typical form. The rolypiftera and Cestoidea 
among animals on the other hand, and the Ferns among vegetables, furnish 
illustrations of alternation dependent on gemmation, in the gamomorphio 
stage, and arising ftoin the reproductive organs acquiring the characters of 
detaclied and often highly organised stmcluros comparable to independent 
nniuinls or plants. The Ilood-cyed tlcdusm become in this way mneh more 
conspicuous organismi than the I'olypc stock, whose oi^ns they really are. 
Tiio Cestoidea aie remarkable as presenting Instances of a doable alterna- 
tion, from a process of gemmation occurring 1>oth in the cj'Stlc or proiomor- 
pliic, anil in the Tcenioid or gatnoniorpble sluj^s. The author concluded by 
Indicating a parallelism between the phenomena of allcmatlon and ccilnin- 
points in tbo embrj'ogeny of the lilgher animals, and in tho maturation of 
' e organs. Tho (brmation of double monsters in the higher 
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nninials, the normal twin embryo of tho Polyzoa, the yorinbta number of 
Tieiila heads budded off by the Cystic Entozoa, and the plienomena of de- 
velopment amoufc the Ectiliiodermata, were referred to as indicating a grad- 
ual trnnsicion from the implantation of the embryo on the gcrm-maBS of the 
ordmaiT 01 um, to rosea of well-marked alternation — while the reproduc- 
tive process in the Polyzoa and Hydraform Poly pee, in the SalpiB and in 
some AnneEides, and the phenomena of imprci;nalion In the Conif^ne among 
ve^tnbles, were broui;ht forward in illuatration of a Eimilar transition fVoia 
the development of the normal, reproduetlve organs, to the formallon of 
eonEplcuous aexnal Zoolds; — and in proof of distinctions fonnded on the 
compte\]ly of the etrucmreg themselves not being of essontini importance, 
referente was made to the males of the Botifera and Cirrhipedai, which, 
though animals with an individuality entirety distinct even fVom Ibo ovnm, 
are much more defective in organization than some of the sexual Zooids 
now referred to, as the Hood-cycd McdnsK. The paper was illustrated by 
tabular views of the relations referred to. 



ON THE STRDCTDBi: OF FLAKT8. 

Onoof tho enrtlest fruits of the application of the convex lens lo the exam- 
ination of minute bodies, was the discovery of the strtictute of wood libro, 
and the arranj^ment of the minute vessels in whicb the sap of plant? circa- 
Intes. Anxious 10 oscertnln whether or no those microscopic vessels inter- 
commanicateil with each other, Professor Faraday took a stick of considera- 
ble length, and having varnished one end, tie cut his name through the 
varnisti, and forced a colored injection into the pores of the wood; when, 
after some time, the name appeared at the other end, nearly in the same 
relative position as that in which it had entered, tbereby proving that the 
sap vessels are completely separated from one another. 

ON THE AUBLtORATION OF PLANTS FBOM THE SEED. 

Amonjr the valuable sdentilic publications, In France, of the past year, 
ore a collection and leprlnC of several of Louis Vilmorin's important commu- 
nications 10 the Central Agricaitnral Society of France, and to (he Academy 
of Sciences; 10 wlilch is prefixed a, French translation of a memoir upon the 
Amelioration of Hie Wild Carrot, contribolcd by his father to the Transac- 
tions of the London llorlicultural Society (but not before published In the 
vernacular of the author), which memoir, as the younger Vilmoitn informs 
us, was the point of departtire for his own invostljfaiions in this field, and 
even contains the germ of most of tho ideas which he has since developed 
upon the theory of the amelioration of plants from the seed. These pa- 
pers claim the attention of the philosophical naturalist no less than of the 
prncllcal horticulturist. 

Most of our esculent plants are deviations from the natural state of the 
species, which have arisen under the caro and labor of man in very early 
times. New varieties of these cultivated races are originated almost every 
year, indeed; but between these particular varieties, the differences, however 
vrcll markcil, are not to be compared for importance with those clianj^es 
whicb tiio wild plant lias generally undergone, in assuming the esculent 
slate. In this omelioralion or alteration, as in other caaes, c'esl la premiert 
paa que couie. For the alteied race, once originated, has much lets stability 
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than the wild stock; ltftcconlin({ly tends, not only to (fcgEnante (as the cnltl- 
rator iroald terra It} towards Its original and tcu ucefui state, bat also to 
jport Into new dcTiations, in various directions, wiih a Trocdom and fai'ility 
not munifesled by its wild anec^tors. This eicpiains (lie readiness with 
whieh wo eontinanlly obtain new varieties of tlioao esculent plants wliich 
have been a longtime In euittvatlon,whlleai newly-lntrodueed plant cxlii lilts 
little flexibility. To detect the earliest indications of sporting, and to select 
for the parents of the new race those individuals wliich begin to vary In the 
reqnlsile direction, is the part of the scientific cultivator. In this way, the 
elder Tilmorln saceecded In producing the esculent carrot trora the wild 
stock in the course of three generations, — no addition to onr resoarcc:', 
indeed, but significant of what may bo done by art directed by scleni-e. By 
adopting anil skilttilly applying these principles, (he younger Tilmorln lin< 
conferred a. benefit upon Franco which (if siie wiil continae to malio Bu^r;ir 
fl'om tlie beet) may almost lie compared with thai of causing two blades of 
grass tOgi"ow where Only one;ptiw before, havlnj^, so to say, cnated a raco of 
beets conlainlni; twice as much sutrar as their ancestors, and indlcatrii the 
practicability of its pcrpetoatioii. The mode of procedure, and the in^reni- 
OQS methods he contrived for rapidly selecting the most Eaccbarinc out of a 
whole crop of bcels, as seed-bearers for the next season, are dotallcd in these 
papers. 

Onee originated, and established by selection and segregation for a few 
generations, the race becomes fixed and pcrpotuahle in cultivation, with 
proper care against intermixture, in virtue of the most flmdamcntal of or- 
ganic laws, viz., that tlio offspring shall inherit the characteristics of the 
parent, — of which law that of tlie gcnornl permanence of species Is one of 
the consequences. The dcf ideratum in the prodnciion of a race Is, bow to 
initiate the deviation. The dlvelinnt force, or idiosyneracy, the source of 
that " Infinite variety in unity which cliaractorizes the works of the Crea- 
tor," thoanh ever active In all organisms, is commonly limited la its prariical 
results to the production of those slighter difTeceiires which ensure that no 
two descendants of the same patent shall bo just olike, being overborne by 
that opposite or eentri petal force, whatever It be, of which ensures the partic- 
ular resemblance of otTspring to parents. Now, the latter force, as Mr. Lonia 
Vilmorin has well remarked. Is really an airj^icatlan of forces, composed of 
the individual attraction of a scries of ancestors, wliich wo may regard as the 
attraction of tho type of the species, and which wo perceive is generally ali- 
poworfbl. There is also the attraction or influence of the Immediate parent, 
less powerful than the aggregate of the ancesliy, but more close, which ever 
tends to Impress upon the offspring all the parental peculiarities. Ho, when 
the parent has no salient individu]il eharaeteristics, both the loii^r aii^l Ui:: 
shorter lines of force are parallel, and combine to proilnco the f-.iv.u' ri-ult, 
Bui whenever tlio immediate parent deviates from the typo, its iiilhuuio 
upon its offspring Is no longer parallel with that of the ance^tr}'; ^u lliu 
tendency of the offiiprlng; to vary no longer radiates around the type of the 
species as its centre, but around some point upon the lino which represents 
the amount of its deviation from the type. Left to themselves, as Mr. Vil- 
morin proceeds to remark, such varieties mtwtly perish In the vast nambcr 
of Individuals which annnnlly disappear, — or eisc, we may add, are obliter- 
ated in the next generation throTigh cross-{brtllixatlon by poiicn of the sur- 
rounding individnalsof the typical sort, — whence reanits the [pmerni fixity 
of species In nature. But uiidc:' man's proteetlng care they are preserved 
32* 
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and maltlplled, perhaps still further modified, uid the better sorts fixed hj 

selection and eegr^^tion. 

Kecpinj; thc90 principles in view, Mr. Tilmorln concluded that, in order lo 
obtain TarlelieB of any particular eort, his first endeavor should be to elicit 
variation in any direction whatever; that is, he selected his seed simply from 
those individuals which dilTered most from the type of the species, however 
nnlilce the state it was desired lo originate. Repeating this in the second, 
third, and the succeeding generations, the resulting plants were found to 
have a tendency to vary widely, as was anticipated i being loosed, as ii were, 
IVom the ancestral influence, which no longer acted upon a straight and 
continuous line, but upon one broken and interrupted by the opposln);; action 
of the immediate parents and grand-parents. Thus confused, as it weie, by 
the contrariety of its Inherited lendeneiea, it ia the more free to sport in Tari- 
ous ways; and we have only to select those variations which manifest tho 
quulUies desired, as the progenilora of the new race, and lo develop and 
fix the product hy selection upon the samo principle continued for several 
generations. 

It Is lo this way that Mr. Vilmorin snpposca croBs-fcrliliiaaon to operate 
In the production of new varieties; and even in the crossing of two distinct 
species, the result, he thinks, is rarely, if ever, the production of a fertile 
bybrid, l>at of on offspring which, thus powerfully impressed by the strange 
fertiliiailon, and rendered productive by the pollen of its own female parent, 
is then most likely to give origin to anew race. 

We cannot follow out this interesting hut rather recondite Bnbjoct in a brief 
article like this. Bat we are natorally led lo inquite whether the history of 
those plants with which man has had most to do, and the study of the laws 
which regulate tho production and perpetuation of domesticated races, may 
not throw some light upon the production of varieties iu nature; and 
whether races may not have naturally originated, occasionally, undor tir- 
cnmstances equivalent to artificial eelectloD attd sogregatioiL.—JVq^. Asa 
Gras, SUtiTmn'i Joantdl, Uay 1S50. 



D,g,t,7P:hy Google 



USE or THE MICB03C0PE IN NATURAL HISTOBT. 

The microscope, as an adjanct to naturalists, has been of hl[rh service, 
which, however, hae been overrated. Dr. Walker Arnoit, in the Proeeedinga 
of the Royal Societj' of Edinburgh, observes : 

Microscopic differences are by Ihemselvea of little importance. To see is 
one thing; to understand and combine what we see, another. The eye mual 
be subservient to the mind. Every supposed new species requires to be 
separated from its alllea, and Iben subjected to a series of careful observa- 
tiona and critical comparisons. To indicate many apparently new species, 
is the work of an hour; to eetabliBb only one on a sure foundation, Is some- 
times tlie tabor of months or years. In microscopical natural history, as 
much Bcnitiny ia required to prove o new form to bo distinct from its allies, 
BB In chemistry to discover a new alkaloid, or In astronomy to demonstrate 
the identity of two comets. A naturalist cannot be too cautious. It la 
better to allow diatoms to remain in tho depths of the sea, or in their native 
pools, than, from Imperfect materials, to elevate them to the rank of dis- 
tinct species, and encumber our cataloenc with a load of new names, so 
Hi-defined, if defined at all, that others are unable to recof;Tiize them. The 
■ameobject can be more easily attained by attaching; tbcm.In the mean- 
time, to some already recorded species, with the specific character of which 
they sufficiently accord. In all such eases, the question to be solved for Iho 
advantage of naturalists Is not whether the object no^ced be a new species, 
bat whether U has been proved such, and clearly characterized. 

THE KEETOUS SYSTEM. 
Dr. Brown-S^quard, in a recent lecture in Edlnbnrgh, exhibited soma 
Gnluea-pigs which had been cxperimGuted upon some mouths ago, by cut- 
ting certain uervea; the hinder limbs became paralyzed, but In time the 
animals recovered the power of voluntary motion, atteaJed, however, with 
avery carious rosult — tho operator could put.them into a fit of epilepsy 
whenever he pleased. It appears that by the cutting of the nerves, the 
MlfmalB lose sensation except in one check; and if that spot be irritated, a 
Bt is the immediate consequence. Another noticeable particular is, that (he 
lice which Infest the animals, congregate on that spot, and nowhere else. 
Whether it be that there Is more warmth or more perspiration than on 
Otlier ports of the body, is not known ; at any rate, physiologists are agreed 



D,g,t,7P:hyG00^lt' 



380 AJTKCAL OF SCIENTIFIC DI3C0VEBT. 

as to the einsalar and eafflestiTe nntnre of the phenomenon. It appeari, 
moreovor, that if the sensiliillty of the sensitive spot be destroyed, then the 
Guineu-pi^t ceiises to be liable to epilepsy. Applying this faet to humia 
physiology, Dr. Brown-Sequnnl says that there is in the liumsn body a 
spot, diacoTcrable, aa he believes, by galvanism, which, if deprived of its 
sensibility, would, in lilte manner, completely prevent attacks of epilepsy. 

FHYSIOLOGICAI. KNOWLEDGE GAIKED THROUGH CHLOBOFOBU. 

The folio win;; Is an extract of a letter addressed to the Sfedical aitd Surgieal 
Jteporler, London, by Dr. Charles Kidd, July 1859; 

'■ It is only within a teir weeks that it bos been clearly proved that the 
endowment called coaaaon aensaiian, the great root of consciousness, aa 
shown by Locke, Leibnitz, and 8chle<reti is not psych ologicalty tbe eame 
as the sense or toacb, witli which Dr. Snow and others have confounded it. 
Thud a man may have a FCd-liot Iron applied to his arm or leg under the 
influence of chlorofonn ; he feels no pain, but he feels the iron as an aiTbir 
of loMh streaking out lines on his skin. The bearing of this fact on the 
phenomena of insanity, sleep and dreams. Is most extensive. In the sams 
manner, a woman in labor, with proper doses of chloroform, feels no pain, 
but is qnile conscions of the process of partarltion quoad, tlio muscular 
Eunso (that would be agonising cramps otherwise) going on as usual. This 
has only recently Ijeen shown, by M. Brown-SAjiuird, to depend on the fact 
already stated, bat not suspected by Dr. Snow, who chiefly e\perimcnted 
on rabbits and do<;s. Indeed, a new world has, since bis d<;:ii)i, liecn opened 
up as regards the psychology of chloroform in relation lo ordinary sleep, 
common sensation, touch, dreams, sympathetic action, emotion, reflex action 
of the sensorium or soul lijielf, on the body, etc., so that the suttject is only 

CELL DEVELOPMENT. 
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to be an exceed[ni;Iy minute microscopic object, consisting of a membrane 
containing a substance In which Is a nucleus upon which the action of the 
cell depends. All patholoRicnl processes proceed tram changes in and mul- 
tiplications of previously existing celln, A cell can only arise tirnn a pre- 
c:cistlng cell, and never ds novo. The germ of life Is a celt transmitted and 
Impregnating an ovum. The whole scheme of animal development, both 
physiological and pathological, is but a continuation of the process bcgnn 
in the ovum upon the cell — the first step in gestation. He denies the 
formation <fc no™ of " granules," or any other tissue form of the old pathol- 
ogists, from a so-called BlaBlema or of homogeneous exudation. That is, 
since the creation of the Aral man and woman, the race has been kept up 
by, and every physiological and potholofjlcol phenomena has had Its origin 
In, the division and multiplication of cells — the difference between the phe- 
nomena of physiology and pathology being only that of normal or morbid ' 
action In similar forms, 

ClIAXGES OF THE BLOOD-CELLS OF THE SPLEEN. 
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of blood-CGlla, while Kiilliker and olhcra mnlntnin that it is a destroyer of 
lliem. Dr. Heniy Dropcr states (iV, Y. Jour. Med., Sept. 18,8) some mi- 
croscopic inv«<tlt!:ations made by him on the blood or frog? taken from the 
splenic aiteiy and splenic vein, and he fonnd )hc latter to contain nt least 
double the general averofceof imperfect cells; whence he infciia that "the 
spleen must be an organ for the diainlej^rotion of blood-cells." 

MEW FACT COHCERMING BLOOD. 

M. Clande Bernard has communicated certain observations to tbe French 
Academy of Sciences, tending to show that the coslom of upplyinj; the de- 
nomination of led blood to that of tbe tuteries, and of black to that of the 
Tiens, Is not In accordance with facts. Having hud occasion to open the 
renal veins of various animals, M. Bernard fonnd them to contiiln red 
blood, strongly contrasting with the dark blood Issuing from the vena cava 
below. In order to ascertain whether the same was the case with other 
veins belonging to organs of BCcrolion, he opened the vein of the sub-max- 
illary gland of a dog, and found the blood of the darkest possible hue. At 
that moment, however, the salivary secretion had stopped. In order to 
exdte It. a ibw drops of vinegar were introduced into the throat of the ani- 
mal. The secretion recommenced, and after a few seconds the blooil was 
seen to change its color to the scarlet bne of arterial blood. As soon as the 
secretion ceased, the blood resumed its tbrmer dark color. Hence M. Ber- 
n.iril concludes Ihnt. althou;rh the name of rod blooil is correctly applied 
to that of the nrteribs, that of black blood cannot be, with equal i;cncrallty, 
applied to that of veins; for that in tbe veins of the organs of secretion 
the color varies according as the organ is in a state of action or repose. 

WHEN IS A TISSUE DEAD. 
Some Interesting experiments of M. Brown-Scqunrd have brought him to 
this conclusion: That a tissue is not of necessity dead when it has lost Its 
vital properties or its nalurat action for a period of one or even several 
liourti ; and for the reason, that its properties and its actions may be restored 
through the aid of blood charged witb oxygen. 

OK THE PliODDCTION OF BONE. 

At a recent meeting of the French Academy, Dr. Olivier read a paper, in 
which he endenvored to throw qnlte a new light on the production of bono. 
Tho concluaiouB at which he arrived, if snpported by future experimental- 
lets, will not f(JI to prodnce a deep impression on tbe minds of physiolo- 
gists; while, at the same time, they will tend to enhirge and extend the 
system of " anaplastie," as applied to sargery. The experiments of Dr. 
Olivier were conducted entirely on rabbits of different Bftes, and different 
stases of growth, and were divided by him into three series. In the first 
sories, long slips of periosteum were detached from the tibia throughout its 
entire length, one of the oxlremilios only being left attached to the bono by 
a peduncle ; these slips of periosteum were then pushed along the muscles, 
and twisted around them in n variety of ways. In the course of a certain 
lime osseous matter was produced, assuming the shapes of the twisted and 
contorted membrane. In the second series of experiments, the slips of peri- 
wtenm which bod been treated In the same manner u In the first series. 
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were, three or fbur days after the operation, complelelj detached fh>in IKo 
b«nc, and, notwithstunding thoir isolation from their originnl sonrce of life, 
the purioflteum still continued to prodace bone. In the third series of 
expcrlnienis tbe periosteal covering wat completely and at once separated 
from the bone, and immetliately inserted under the skin of the shoulder and 
back, and siill, Blrnnge to eoy, Ibe periostenm produced hone. Dr. Olivier 
found that n^ modified, to a certain extent, this pecutlnr property of the 
perioatonin; advanced ase, for instance, wliile it diminished the pi-opcrty, 
dill not completely destroy it. The osseous tissue obtained In this Etmn;ro 
manner he found to be real bone, similar to that of the rest of the body, 
The result of these interesting and cm-ions experiments (n>es to prove that 
bono even can be obtained in whatever part of the body the periosteum can 
be introduced ; and, further, that a membrane may preserve its properties, 
notwllhstandin^r Its removal lYom its original seat, and transplantation to 
another part of the economy. 

VALtJE OF A UFE. 

Mr. Charles M. 'Willich, of London, has published a simple rule for com- 
pnting the probable value of property in life at any age from five to sixty. 
His formula stands thus : £= ! (80 — n); or, in plain words, the expectation 
of life is equal to two-thirds of the difference liclweon the age of the party 
and eiglily. Thus, say a man Is now twenty years old. Between that age 
and eighty there are sixty years. Two-thirds of sixty are forty; and this is 
the Bum of his expectation of lifb. If a man be now sixty, he will have ait 
expectation of nearly fourteen years more. By the same rale a child of fivo 
has a contingent lion on life for fitly years. Every ono can apply the rule to 
bla own ago Mr. Willich's hypothesis may be as easily remembered as that 
by Dr. Uolvre In the last century, which has now become obsolete from the 
greater accuracy of mortality tables. The results obtained by the now law 
correspond very closely with those from Dr. Forr'a Engtiah lACa Table, con- 
stmeted with great care from an immotise mass of returns. 

rOPULATIOS OF THE GLOBE. 

The following tables, showing" the division of mankind Into races, 

branches, families, and nations, has been published by M. d'HoUoy, in the 

Frocccilings of the Belgian Academy : 

I. Division into Backs and Boaschkb. 

WhitkEacb European branch, 289.586,000 

Aramean " 60,390,000 

Seyfhian " 80,747,000 = 3711,723,001) 

Ybllow Kace.— Hyperborean Branch, 160,000 

Mongolian " 7,000,000 

Sinic " 839,3O0.«)O = 815,460,000 

Bnowa Each. — Hindoo branch 171,100,000 

Ethiopian " 8,300,000 

Malay " 25,600,000-206,000,000 

K«D BiCE. Soulhem " 8,200,000 

Konliea " 400,000= 9,600,000 

Eastern " 1,000,000= 67,000,000 

HvBBHW, Mulatto*, Zarobos, etc 12,117,000 

Total, , . 1,000,000,000 
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n. SUBDITIBIOn OF TBK WHITE &ACE INTO FAUILIES AND NATIOBS. 

I. EwnpeixK RaniA. 

TiDTOHio rAHlLT. — Germanf, iDclndlngtheDDtch U^.OOO 

Scuidiiiiiriuu. — Swedes, S,631,«» 

Korwegians, lfi6S,000 

Dan«, 1,709,000 

Engliah, Incladlng Ihe Scolch, 88,014,000- 98,920,000 

CsLTio Familt. — Cymiy. — Welsh, 650,000 

Brelona, 1,000.000 

GbeIb. — Irisli, 9,600,000 * 

HlRblaDderv 600,000= 11,760,000 

Latih Faxilt. French, 39.900,000 

BpHnlHrde, iiieludilig the FortUKaese, £2,865,000 

IMIiBBB, 2e,19),000 

Wallackg, 7,035,000= «3,O20,00O 

GKBEtt Familt. GreefcB, 2,091,000 

AlbBnloDS, l,4(«,0O0= 4,470,000 

Slavic Fahilt. Buuians, Inc. KuBntsks and CosnckB, 49,871,000 

Bulgirlans, 8,387,000 

Servians, 6,600,000 

StoieDtaDB, 1,300,00(1 

Wenda, 142,000 

ChechB.— BohemlanB 3,141,000 

UoniviaDS 1,000,000 

Banaks 280,000 

Slovalu, 2,400,000 

Pola, 9,304,000 

UthuanlanB. — LitlinnlaiiB, properly, 1,217,000 

Lettish, 812,000- 78,426,000 

Totai, 289,686,001] 



Babqub Familt, Buqaet, 776,000 

LisiAH Fahilt/ Berben. — AmulrgliB, 4,700,000 

KBb;lfB 1,600,000 

Tnariea, 300,000 

Egyptiuu.— Copta, 150,000 

Fellaba 1,600,000= 6,160,000 

Semitio Familt. — ArabB, 14,660,000 



Malteie, 106,000- 18,380,000 

ehbias Fisiitr. — Tajikfl, 8,775.000 

Afljhana. — Afghans, property, 3.600,000 



Patans, 5,000,000 

KnrdB, including Ibe Lurea, 1,600,000 

Annenlans, 1,228.000 

Osnellana, K.OCO 

Georgians, inc MiDgnliina &, LailsnB, 600,000 = 
Total, 
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8. Set/lUoK Bnuith. 

CmcAWAlTpAii. — Cberkeoiuia, eOD.OOD 

Ctaetchent^ aOO.OOtt 

LokIiIuu, 600,000- 1,GOO,000 

Uaotas Familt.— HiKTin, 6,000,000 

TUKEISB Fakilt.— OuuuU, »fiOOSlOO 

TDnwinani, l.GOO.OOO 

Tuckamclw, 1,000,000 

Nogal, 1,470,000 

Klrgto, 1,000.000 

Uabelu, 6,800,000 

A1»ly», 80,000 = 20,000/»00 

FnnBB Faiolt.— FIddi of Siberia — 

Teleootii 1,000 

Sajciitj EkchiDti, etc 90,000 

WognlJ 12,000 

OWtalu, 108,000-188,000 

FIdiu of EutCTD Biusii. — 

Buhkln 892.000 

Tcptlaln, - 104,000 

Metcberiika, 80,000 

CbODTKMtU, 430,000 

Chfmnitraa, 105,006 

Hordl■llI^ 4aajx« 

Fermlalu, 62.000 

Sirijuo, 71.000 

Totiiiki, -mm ifittfioa 

FlaiuoftheDittie. 

LlTonf»lu 2,000 

Esthonlani, .SM,000 

Eyiiab; Ydih; Qu«bi«,. 1,400,000 2,148,000- t,S4T,00a 
Total, 80,747^0 



m. SmDinsios o> tbb Tilloit Back ii 



D Bbahohm, FAKiLua, Am 



I.Ai*iino FAiniT 8,000 

SAHOrEDIO " .ie,«l} 

Tkkibki, " 88,000 

YUKAOIB " SOOO 

KOBIAE " Korlake, 8.000 

Chnlclils, 9,000 

KautscbatKaitP 6,000 

EsQUiUAni Fam., MiiiOLLOB, 9,000 

ClinitBMlc^ 8,000 

KusVovinWa, 7,000 

AleouH, 3,000 

E«|iiimiiix 20.000 

Greenlandeis 6,000 

KcBiLiAH Fak. — AtDo«, VtJM — leO/M 
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TAEDT FilDLT. — T»kirt», SO^ 

UOHQOUAJlFAM^Salmiiok 170,C00 

HonKDtlaiu, MBUfllM 

BunRlab, taCWK) 

TuaanBEAl Fah. — Tangtulam, 80,000 

MuiMharisiu, tfiOOfiOO- IflOOflfX 



CbibMb FaUilt, 1SS,000,OM 

COKEAK ■' 6,000,000 

Jafahesi " i6,000,000 

AHAVmo " 12/100,000 

SiAMEM " 4,800,000 

Fbouah " 600,000 

BiBUAH » 2,600,000 

TbibkiaB " 6,000,00O-S38,a00,000 

Total, 345,4«),0OO 

IT. BUBDITtHOS or VHB BKOWH BaCB IHTO BBASCHIB, FAXILIEa, Aas 

Nations. 

JCmliHi Brant^. 
nt^.Mir.i.n'r f Hindea; GoninHs! HuhrattM; 1„ 



.lOO.OOO 



Maiasab " 1 ""?S^(bW1 >Goidi: fBhilTsij 80,OOOJMO ■ m400,00D 
( rrabuiaei t Kacbarie, etc ) 

AAiDpum BraiuA. 

Fbllai " FellalU! Ovu,etc 1,000,000- 8,800,000 

Itfalay Brajuh. 

tan; Bugls; Tursjne; DsyHba,] ^,000.000 
BiSMyli;T^g»lia, etc ) 

IKcirZCalilnileniToil^i'; Bouf^rn- 1 
villlans; |-ook-i> iJ'Isndrn'; Ta- I 
hiilausi FnutnotuBiiM Marqus- }. IfOOfM- ££,800,000 
■ane; Sandwich iKlandCEi'; Car- 
oliue Islanden ; UulgrairianB,.,. J 

Toui. sas,ooo,ooo 

T. BuBsmaicar or thb Kbd Racb ibto Bbabcbib abi> FAmusa. 

Soiullm Branth 

AZTEC Fahilt, 4,13SJ30O 

Mava " 800,000 

((UICHUA " 2.00,000 

Asni'iAH " 100.000 

AltADCAKIAR FaK S«,000 



20.000 - 

30,000 

i.iD&,ooo- v,2oa,oao 
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KoLVBam " 
Wakash, " 

CALIVOniJIAH " 



. SUBDITIBIOII O 



a Bbabcbeb, Fauilieb, a 



nWoTi Branch. 



lioTTENTOT *'^'^'' I ■* '"'B* niiolwr of a»lloBe, of whom (he mod 

PAPOAS FA»«.r, { '■^''^,17„ M^^A^^'^VZZ ^'"''"' 
I AlLdutnina of the AiidHmaD lelBiidB. laio- 

ARDAMAinAH Fam. I Cliiiim Kew Ouluea, New Hellund, Van 

( Diemen'* Land, 

TotHl, 



From a paper recently published also by M. Dietericl, of the Unirersity of 
Berlin, on the " Populallon of ihe Gtobe," wo derive the following statistics, 
which disagree mntcriali; with those of M. d'Halloy. 

The authoradopts ihree different modes of classification; 

Fim, Sy tolils of (lie serenil coDutiles ; 
Stanid, By Bacea; and 
IWrd, By Creed or Eellgion. 



3a,IMO,(IOO 



,O0D,GO 



The greatest deneily of popnlation of a kingdom 
where it Is 538 to the square mile; single dbtricts ii 
as hli^h as 700 to the aqoare mile. 

Folitical economy has not yet found a muge 1>y which to determine how 
densely people can he crowded, and make a living. In eiviiiied Europe, the 
density i? Bleadlly incrcnslne. America promises a similar development in 
future. Civilized emigration to Polyneeia may tend to a similar devclop- 
maut In Angtralia. East India and China, although now densely peopled. 
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Incline, after a period of glability, fowanl a decrease rather Iban an Increase, 
owing to llie peruliarltks of Iheir civilisation. 

Dictcricl'a remarks on Dielriltution lij Races is pretkced hj an intorestfnijf 
sketch of Rccxius's new system of craniology, wltli Its tuo divisions of Oval 
Heads {dolico eeplialoia) and Broad or Cable Heads (bradry «pflatoiu) — Iho 
former inclodinK, In Europe, all the Latin and German tribes, 137 millions; 
the latter the Slavonic, Ma^^jar, Tm;klsh, and sonic of the Romance tribes 
of the south, 115 millions; In Asia, the Chinese, Hindoos, Arlan Persians, 
Arabs, Jews, and Tungusiane, are Ov^ Heads, 610 millions; all the rest 
Broad Heads, 145 millions. The estimate of America is, of coarse, based on 
aborfsinos only. In regard to them, the opinion Is advanced that from the 
Islands aroand Behring's Straits, along the west coast, including the Russian 
Colonies, Oret^n, Mexico, Ecnudor, Pera, Bolivia, Chill, Artfentina, Pata- 
(ionla, and Fire Island, the population consists principally of Broad Heads; 
wliile on the east coast, from Canada downward. Including the United 
8tat:s, the Caribbean Islands, the West Indies, Venezuela, Guiana, and 
Brazil, Che Oval Heads predominate. This would coincide with Humboldt's 
theory, that the west coast of America was peopled from Asia. The aborig- 
ines would now, probably, not exceed one million. All the rest are eml- 
irrants and their descendants, Inclndlng periinps half a million of Broad 
Heads; one-half of the aborigines being Oval Heads, one million Is there- 
fore the extent of the Broad Heads of America, to fifty.ei<cht millions of 
Oval Heads. In Australia the Brond and Oval Heads arc probably event/ 
divided, being one mllliou each. The footings are therefore as follows : 



InEorape, 16;,000,000 115.000,000 

In Asia, 610,000,000 11B,000,000 

In Africa, 200,000,(100 

In AmeriM, 68,000,000 1,000,000 

In AusfraliB, l.OOOflOO 1,000,000 

Total, 1,020,000,000 262,000,000 

The same Swedish ethnologist makes still another division of (he human 
race, according to the fiicial anirle, into Orthognalhes and Praynathes—Xhe 
former with an erect flico, the latter with protniding jaws am! receding 
foreheads. Both classes are fband both amou;- Oval and Broad Heads. 
The footings are tlias; 

UprifEht f^ui. BecfdEng Fu«. 

In Europe, 272,000,000 

Id Asia, 2W,000,000 631,000,000 

In Africa', 200,000,000 

Id America, 68,000^)00 1,000,000 

InAiMtralla,- ..1,000000 1.000,000 



Total 655,00 



The excess of (he latter is attribntabie to the population of Africa, which, 
althougli Ovni Honds, masl be classed entirely willi the Receding Faces, the 
same as the population of China and Eastern Asia in general. 

The preceding striclly scientific dnssifi cation Is followed by the popular 
ctasslflcacioQ of races, according to the color of the skin and the formation 
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L Tbs Cauoabuh — (28 S6 pir cvnl.)— - In Eunifv, tlie enllre popnli- 
lloo n-itb tlie eiceplion of tbe Tini and Lip- 

Updtm vmfiiajat 

Ji> Jiin— Tnrka 15; Anbs G; FciBiim, cto. II; 
Sllwrlin, In part, 3; fonlgnen in Eoeleni 

Asa 2, 38,000,000 

iM Afiiea — Fonigoen In Ibe colonies, aod Anbs, 4,000.000 

in ammoi — All exeept the Indiin, 58,000,001 

Ja Juimlia — FanlgnenoDklllilipds, 1,000,001 

Tolal, BwioOOjOOC 

3. Tbb UcnaouAH — (4061 percml.)— Priocipally In Asia, hMlndliig 
Chlpa, the grealer pait of India, Centnl Asia, 
■Qd part of Siberia, 522,000,000 

8. Thb ErmopIAK — |1s-08 per cent.)— The entire population, with 

the exHplion of llw Caacaelaiw, as above, 196.000,000 

«. Tbb AvaniCAB — (OOSperceDI.)— Tbe I Ddiint of America, 1,000,000 

t-Toi Ualat (I538percenl.)— Inihe Indian iBlindt.eOiEact 

India, 84; Japan, 3S; and Australia, 1 200,000.000 

Grand Total, I.S8B.00O,0ro 

Tho diriaion according to i-rceds is TpH of intettssting detail. The leading 
footinjfs, taken on tbe roond ntimber of 1,300,000,000, as the total popolalion 
of the earth, are: 

Cbrlaliane, .835,000,000 or 25-77 per cent. 

Jem, 6,000.000 '■ 038 " 

Asiaiio EelisloDB, 60O.OOOJ»O " 4B16 " 

ragani, 200.000000 " 1639 " 

Total, 1,300,000,000 or 100 per cant 

The 335,000,000 of Chrlitlaiu an nfctun divided into : 

Roman Cnlholics, 170.000.000 or E0.7 percent. 

Vroleftanta. 89,000000 ■' 26.B " 

Greek Calhollca, 76,000,000 " 22 J •' 

Total, SSi.000,000 or lOOpereent. 

The Fonsclentioae author of the very elaborate paper IVom which we have 
made these extract?, la of opinion, that allhouich mneh ancertarnly attaches 
to the positive nnmbers given onder the Tarions heads, yet bo manifold have 
been hie soarces of romparisons, that the general results, in proportions of 
population, race, or creed, ma; bo adopted aa coirect. 

BLOOD-STAINS AND BLOOD-CEYSTALS. 

At a recent mectini; of tbe Philadelphia Acadeioy, Dr. Mitchell made EOtne 

bitcresting EtQtenicnta in respect to Ihc importance of the stady of biood- 

crj'Btals In connection with the medico-lesal studj of tho blood, and the 

examlnatloa of blood-stoius. Dr. M. remarked upon the difficnlty of dls- 
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criminating between the Wood of man and that of some otJier mammals, 
even when the blood was comparatively fVosh and flnid. Here, ho tliought, 
the blood-crjEtol might aerve to determine the point in question. Usually, 
In murder cases, only tbe dried blood was to be oblnined, and here tbe poa- 
Blbility of makinj; use of the varied forms of blood-crj-stnla to determine iha 
eonrec of the blood, was a more duabtful matter. Several questions present 
themselves. 

Can blood-eryetals be obtiLlncd from the dried blood of mnn and animals? 
Dr. M. has so far been unsuecessfOI in obtaining tho characteristic form from 
dried hnnuta blood. Some of the German observers have been more fortu- 
nate. Theftiiluro to obtain the human bloodnarstal is not, or would not be, 
deeiaire as to the (nuttllly of this mode of research, if tbe blood of other ani- 
mals does not present a like difbculty. On this point, oor Information is not 
altogether complete, becanse the nnmber of animals wbose blood has been 
examined, b as yet ratber limlled. Tho blood of birds, whether in its wet 
Blalc, or dried, has not afforded crystals under any method as yet employed. 
Tbis is unfortunate as rcaardH judicial questions, because It Is often a ques- 
tion whether a hlood-stain may not have been derived from pigeon or ehlchen 
blood. Dr. M. referred to snch a case as within his own experience. Tho 
blood of llsbes in general affords crystals with great readiness, even after tlie 
blood haa been long dried. The forma are characrerisiic, and are not likely 
to be confounded with those of human blood. The blood of all reptiles is 
difilcnit to ciTAlallize; Dr. U. would say, after many trials, impossible, were 
it not for the results whicb others bave observed. At all events, no observer 
has obtained crystals by treating the dried blood of reptiles, nor is It likely 
that tho blood of this class will ever play any part in a Judicial Inrestigntion. 
In regard to birds, fishes and reptiles, it is to bs observed that the form of ihe 
blood globule, and Its nuclear condition, may be decisive as to its not being 
human, and that tho production of blood crystals from the blood of these 
clashes is not, therefore, so im|>ortanl as In tbe case of mammalia, and espe- 
i-lally of the domestic anlmuis. In some of these, as the cat, tbe blood 
affords good crystals when properly treated, eltlier in a fresh state, or still 
l)ettcr, when decomposing. Dr. M. was unable to obtain crystals by treating 
the dried blood of the bollock or sheep, but he obtained crystals easily fhim 
tbe dried blood of the opossum, and from several of tbe rodentia. It is prob- 
able (hat we shall be able at some future time to obtain crystals ttaai the 
dried blood of any animal. 

Dr. M. especially Insisted on the greater ease with which putrescent blood 
yielded crystals. He thought that e:iposaro to light and tho dcconi position 
of tbe blood, previous to its being dried, were the most favorable conditions. 
Tbe disappearance of the fibrinous moss under thcso circnmslances, placed 
the process of crystallization in the best circumstances by setting free tlie 
mass of blood globules. Dr. M. was accustomed to obtain crystals from 
dried blood by moistening tbe dried ciot and occasionally supplying water 
until putrefaction began, wben the blood was Created as Iliougli it was ficsb. 
The blood thus moistened was examined for crystals by the usual method 
IVom day to day, but the l>est results were commonly observed nt the period 
of decomposition. 

Dr. Mitchell's remarks gnvo rise to an animated discussion of the medlco- 
lejral examination of lilood-stuins. 

Dr. Woodward was of opinion, that it generally Is impossible to state the 
porticuUr mammal from which the hlood of a dried blood-slain has come. 
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by any modBofmlcnwcopic inspection. Dr. Schmidt had constnictcd tablet 
of the relative size of (he " dried blood globnie in man and many animals." 
Dr. Woodward tboii};h( too much titress had been laid upon these mensuro- 
mcnls, and conceived Ihat a question ivliirh it was very dilHcnlt to answer 
in rc(;aTd to Ihish Mood, must become almost unanswerable with dried blood- 
He bad himself been examined in a case where those concerned evidently 
expected that the microscope would enable him to say of the specimen ol* 
dried blood, this Is the blood or man, or of this or tbnt mammal. He had 
found himself unable to decide, and had stated a» his fixed opinion, that no 
examination by the microscope of the blood globules, fbeah or dried and re^ 
moistened, would enable any one to swear as to the sonrce of the specimen. 
He mentioned this, because In Philadelphia and elsewhere other opinions are 
held nnd taught by many medical men. 

Dr. X.eitly stated his opinion to be the same as that held by Dr. Woodward. 
He would feel It to be very unsafe to declore positively to what particular 
animal certain corpuscles bclonfted. Ho alluded also to cases where, when 
judicially examined, he had been oblii^Gd to correct erroneous opinions simi- 
lar to those Epoken of by Dr. Woodward. 

Dr. Hammond agreed entirely with the opinions held by these gentlemen. 

Dr. Hartshome staled that ho hod come to the same conclnsion as to the 
Impossibility of deciding posldvoly as to the source of blood-stains, with or 
withoot the Oiie of the microscope. 

Dr. Hammond declared that in only one class of cases did he believe that 
the microscope could be of any servicej it would enable the physician to 
pifononnee with conlldonco that certain stains did not come fi-qra the blood 
of a human beini; when the corpuscles contained therein weie oval or 
nucleated. 

Dr. Atlee stated that he had never observed any white corpuscles in speci- 
mens of dried blood. Drs. Leidy and Hammond added the remark, that, as 
far as their recollection sened, ttioy had not obseri'ed them. 

Dr. Woodward dodaitd Hint ho had seen tbem very distinctly trfter six 
months had elapsed, when blood had been dried rapidly on a elide. 

ThlsdifTcrenceof opinion was attributed by Dr. Morris loDOtaBing obliqae 
lights, by which these bodies are much more readily distinguished. 

EACES OF NORTHERN AFRICA (MEN WITH TAILS). 

At a recent meeting of the Boston Sodety of Natural History, Dr. Bod- 
ichon, a French naturalist, lesidin); in Algeria, gave an account of the vari- 
ous races of men occupying Algeria, fW>m personal observations. 

There are two white races; one, living In the mountains, the Maaritanians, 
Nuinldians, or Berbers; and the Asiatics, or Arabs, I. Also called Kabyles, 
living in the mountains, — smsJl In stature, warlike, democratic, dwelling in 
villages resembling the Swiss, planting trees, enjoying plentiful hatvesta, 
ftTiits, etc, ; very independent and noble in their sentiments. They have no 
judges, often settling their dlsptnes by an appeal to the flret person who 
passes by; though polygamous, they prefer a single wife; they are fine 
soldiers, and are not afraid of European troops. He considers these as an 
bidlzenoiis race, and the same as the brown inhabitants of Sontbem Enrope. 
a. The Arabs, a tall, brown race, excellent horsemen, nomadic, possessiag 
no permanent villagos; they are very fond of fighting, and pass at least 
hair their time in war; they have a strong religious tentinieiit, and are vet7 
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fond of poetry; tbey are polj-garaous. 3. A mixed race of Turks and 
women of the different races of iho country, which has bcjnm to disappear 
Bince the dominion of Iho French. 4. In tho Interior of Africa thora is a 
nice like the Germanic, wliti li^hC hair and blue eyes, winch he licllovcs to 
bo dc!<ccndants of the ancient Gauls or Carthagltiiaiis; they arc pol/K-''n>on<, 
and present the cnriona phenomenon that the women are sovercipi in the 
family and in the state, though (he daughter of tho queen cannot inherit tho 
throne; they make long pilgrimages on very Ewift camels for iho purpaio 
of carrying off noffro slaves — they are called Tnarika. 5, A mixcil while 
and black race, the Fellatah, embracing many millions ; a powerful people, 
of very sochil disposition. 6. Negrooa, from Congo, Timbuetoo, etc.; the 
best are lh>m the neighborhood of Labe Tsud; they are idolaters, making 
sacrlflcea to their gods of sheep, cocks, and other animals, and drawing 
from them various auguries. They are subject to a kind of pcrio<lic insan- 
ity, like some of the New Orleans negroes, in which they call on the spirits 
of their ancestors, and often fall insensible. The characters of these ditfer- 
ent races are not perfectly distinct; especially of some of those communities 
which gather about a well or oasis in the desert, a ftw hundreds towcthor, 
which they of^en wall around, and fbrm into small villaiires. TIio Kabylcs 
have well-shaped heads; the Arabs have low, i-etrealiiig foreheads. In 
answer to the question whether there exists In Africa any race of human 
beings with tails. Dr. B. implied that In tho neighborhood of tho Mountains 
of tho Moon, there is suid to be a largo tribe of fferocious cannibals, having 
an elongated coccyx, projecting like a tHil, from three to ten inches; when 
Been by other tribes, they are killed as if they were wild beasts. He Imd 
never seen any specimens, though ii is generally believed that such a raeo 

SPONTANKOUS GENERATION. 

Mr. George Henry Lewes, in an article contributed to "Once o lF'efl(:,"lhus 
sums up the recent investigations and present state of onr knowledge on the 
subject of "spontaneous generation." 

It was as easy for the ancients to conceive that animals could be produced 
ttom putrefying matters, as it is dlfflcult for the instructed physiologist of 
our day to conceive any generation whatever except that by direct parent- 
age. Aristotle found no difflcnlty In believing that worms and insects were 
generated by dead bodies, and tliat mice could become impregn.itod by lick- 
ing salt. The successors of Aristotle were even less skeptical than he. They 
irare constantly observing anlinHls and plants suddenly springing Into exist- 
ence where no animals or plants bad been before. Every dead dog, or de- 
caying tree, was qnickly beset wilh numerous forms of Hit; how could it he 
doubted that the putrcfliction, which was observed as an invariable accom- 
paniment, was ihe necesasry cause of these sudden appearances of life? 

To the mind imperfectly acquainted with the resnllB of modem science, 
»pontaneouB generation Is as easy of belief as it was to Aristollo. Do wu 
not constantly see vegetable mould covering our cheese, our jam, our ink, 
onr bread? Do we not, even in air-tight vessels, see plants and microscopic 
animals develop where no plants and animals coald be seen before, and 
where, ns we Ihlnk, It was impossible that their seeds should have pene- 
trated ? And when wc hoar that Mr. Crosse produced an Insect by means of 
electricity, startled as we may he, <lo we really find any better argument 
than onr pr^ndlce fbr dis)>elicviii^ such a statement? Where do parasitic 
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siilvcly miiiutc circ itself. "How yal tliey there?' 
urul quuatiOD. Tliis qucatton, which is so easily answered on tbo supposition 
Ibat gcncnuloii can tnkc place Eponmncoiisly, presents the most Ecrlons dilH- 
cnliica lo ecicnrc, bcrauEC the muEslve weight or scientific evidence bus been 
year arter ycnr occumalatingaj^inst such a supposition i until the m.-ijority 
of physiulo^Btg have tome to regard it ns an axiom, that no generation 
whatever can oecnr except by direct parentage. This axiom, wliicli a small 
minority has always rejected, has quite recently met with a rormidalile 
qacetioner In M. Poucbfl, the well-known physiologist of Rouen; and his 
experiments and ar^ments having agitated cbe Academy of Sciences, our 
readers may be interested If a review of the whole subject be laid before 

Tbo first person who assailed the notion of spontancoos ^neration was 
Rcdi, the Italian naturalist, in his treatise " Experimenta circa Gencrationcm 
Insectorum," In which he reviewed the facts, and proved that the wanna 
and insects which appear in decaying snbstances, are really developed from 
e;:^ deposited In those substances by the paienls. So masterly was the 
treatise, that no one since then has had the courage to maintain the produc- 
tion of worms and Insects spontaneously. It has been held as preposterous 
to suppose that putrefaction could generate an insect as that it could gener- 
ate a mouse — which Ciirdan believed. Driven from the insect world, the 
hypothesis has sought rcfu^'e in the world of aniroaleulea and jiarasitcs; and 
there the hypothesis is not so easily defeated. Whoever turns over the pages 
of LccD wen hock, jho first who extensively applied himself lo microscopic 
observations, will sec that the Dutchman steadily set his face against spon- 
luncous generation, hccanse the microscope showed him that many even of 
these minute animals had their eggs, and were generated like the larger ani- 
mals. Since that time, thousands of observers have brought their contribu- 
tions to the general stock, and each extension of our knowledge has had 
the effect of narrowing the ground on which Ibe" spontaneous" bypolhesis 
conid possibly find footing; the modes of generation of plants and animals 
are becoming more and more clearly traced; and the necessity in ench case 
of a parent stock is becoming mora and mora absolute. It Is true that ihera 
are organic beings of which, as yet, wa can only say that there is tbo strong- 
est presumption against their being exceptions lo the otherwise uidversaJ 
rule of generation. We do not know, for example, bow the Amaiba arises; 
no one has ever seen its eggs ; no one has ever seen its reproduction — and, 
what is more, it is perfectly easy to muke them in any quantities. I have 
done so repeatedly. Nevertheless, they can only be " made " under the con- 
ditions which would be indispensable for their birth and development IF they 
were really generated from eggs; and that they are so generated Is a pre- 
sumption which has every argument in Its favor, except the direct evidence 
of the eggs themselves. The question, then, comes lothis: Is It more proha^ 
ble that a law of generation which Is found to roach over the whole organic 
world should have au exception, or that our rasoarebes have not yet been 
able to detect the evidence which would bring this seeming exception olso 
under tbo law? One after the other, cases which seemed exceptions, have 
turned oat to bo none at all; one oflor the other, the vaiious obscuri- 
ties have been eleorod awoy, showing one law to be general; and it is (here- 
fore the dictate of philosophic caution which snggests that, so long as we 
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remain In pmitire ignoranre of the Bctnal process, we taaet nsBumo tbat In 
, tliia case also the generalluw prevails. 

Positive evidence wonld of counie settle the dispate; but every ono who 
Las mado any experiments, or lins attenlLvely followed the experiments of 
others, will admit that it is exeessively difficult to devise atiy expeiHmcnt 
irhich Eholl be mncluslve, — the facts elicited admie of such dllTurent inter- 
pretations, the avenues by whicb error may etiter are so numerous. I will 
not iinrrate here the experiments of Fray, Grulthulsen. Burdach, Baer, and 
others, since they cannot withstand serious discussion; nor will I adduce my 
own, for the same reason. Bnt those recently made by M. PoucLet have a 
more imposing character, and demand the strictest examination. 

The reader will observe that the cardinal point in the investigation (s to 
be certain that no orsEanlc germs could by any possibility be present in the 
liquid which Is to produce the animalcules. On the hypothesis that the ani- 
malcules, like other animals and plants, are produced from ^rms or eggs, 
these germs must be excessively minute, and easily overlooked. If they 
exist. It la in the water and the air, awaltln); the proper conditions for their 
development. Supposing tlicm to be floating abont in the nlr, under the 
form of dust-like panicles, they would fall into, or entei', any vessel contain- 
in;: organic matter In a state of decomposition, and there develop: as the 
deposited cjigs of the Insect developed in the decaying body of the dog. 
Now, inasmuch as the presence of atmospheric air is one of the Indispensa- 
ble conditions of vitality, and without it the animalcules could not develop 
and live, the initial dlfSculty Is how to secure the presence of this air, and 
yet he sure that the air itself does not bring with it the germs of the animal- 
eulea which wo And In the liquid. Sebultw of Berlin dovtsed an experiment 
which was thought to have finally settled this point, and to buve refuted the 
hypothesis of spontaneous generation. An account of this experiment, to 
be found in the Edin. New Phil. Joar., for October 1837, shows that an infu- 
sion of organic substances, supplied with atmospberic air, but not with an air 
containing living gcnns, was suffered lo remain thus from the end of May 
till the bcKlnnlng of August; but. during the whole of that time, no plant 
or animal was developed in the inftision. The apparatus was now removed 
from the flask, atmospheric air was allowed to enter freely — without first 
passing through acid or potassa solution — and in three days (he infusioti 
was swarming with animalcules. 

This renlly looked like a conclusive experiment. No sooner were measures 
taken which would destroy the germs, supposed to bo suspended in the at- 
mosphere, than the infusion was kept fVee tVom animalcules; no sooner was 
the air allowed to enter the flask in the ordinary manner, than animalcules 
al>ounded. The proof did not, however, seem to me quite rigorous. It was 
by no means clear that the air. In its passage through snlphnric acUl, would 
not suffer some alteration, perhaps electrical, affecting its vital properties; 
and this doubt seemeil confirmed hy the experiments of M. Morren, com- 
municated to the French Academy, May 22, 18-54; from whicli it appeared 
that air, having passed though sulpljuric acid, was incompetent to sustain 
life, since tho animalcules sul^ject to it died In a few days. But M. Pouchct 
annonnees experiments which, if correct, not only scatter this doubt, and 
, M. Morrcn's confirmation, but point-blnnk contradict the experiment of 
Schullze. He declares thai in following Schultze's experiment In every par- 
ticular, and also inrepeating it with trestx precautions, he can constantly 
exhibit animalcules pnd-ptonts developed bi an infaslon in which every 
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organic germ has bcon previously desiroyod, and to which the itlr has only 
Brtcss oftiT passing llirou^h conctntmieii eulpburic acid, or tlirougli a laby- 
rinth of iwrcL-laln fniifmcnta nt rtxl-hcat. Say, M. Poachct ffocs Ainher. 
IVIin;; Ihc diflli-ulty of Bullsiying his opponents that Iho aimosphedc air 
ivally conlaincd no ecnne, he dctcnnincd on enbEtituting anifldal nir. Thia 
ho did in roiOnnclion with a chemist, M. Hougeau. ArtiRcliil nir, as the 
reader linows, Is simply a mixture or twenty-one parts of ONygen {!:ns with 
eevcnty-ninc parts of niti'ogen gas. This air was introduced into a Husk 
rontnlnlnji an infusion of bay, the hay having previoosiy been subjected for 
tivenly minaics lo a hvat of one hundred degrees Centigrade (two hundred 
and iwelvc degrees Fahrcnheii), a Icmpcratura which would dentroj every 
Kcrm. llo thus guarded against the presence of any germs, or animalcules. 
In tiic Infusion, or In ibo air. The whole was then hermetically eealod, so 
that no other air could gain access. In spile of these precautions, crj'plo- 
gamic plants and unimBlcDJcs appeared In the infusion. M. Poucliet re- 
peated the experiment with pure oxygen gas, instead of air; and with simi- 
lar reauits. 

In presence of such statements as these, only two courses were open to 
the antagonists of spontaneous generation. They could deny or disprove 
the facts ; or they could argue that the precautions talien were not suffi- 
ciently riiiorous to exclude the presence of (jerms. I have already said how 
difficult it is for the modem physiologist to admit spontaneous generation, 
and the reader will therefore be prepared to hear that M. Fouchct has roused 
Immcniio opposition; but the opponents have not disputed his facts; one 
and all, they accept Iho statements as ho makes them, and, by criticism and 
coDnlcr-slntcmcnt, endeavor to show tliat spontaneous generation is just as 
Impossililo as ever. These criticisms, and II. Pouchec'a replies, may hero 
be grouped In order, and with all possible brevity. 

Milne-Edwards objected to the conclnsiona of M. Poochet, saying: There 
Is no proof that tbo hay Itself bad been subjected to [bo tempcratura of 
one hundred degrees Cent, {or the boiling-point of water), i> being VC17 
probable that although the furnace was at that beat, the bay, whirb was in 
a glass vessel and surrouudcd with air at rest, was not at anything like that 
temperature. 

To Ibis M. Pouchec replied, that he and M. Ilongeau ascertained that the 
hay was at tbu icmpcraturo of one hundred degrees, before they proceeded 
in Ihcir cxperimcnls. 

MUnc-Edwnrds Is ready to grant that the temperature may have been 
teachcd, but argues that even tliat would not sufHcc for the destruction uf 
a)l the germs, if they were perfectly dry. Ho refers to tbe observations of 
M. Doycrc, which prove that the Tardiyr/ula ("water-boars," mleroscopic 
animals commou in stagnant water), when thoroughly desiccated, preserve 
their power of reviving even after having been sut^eeted to a temperature 
of one hundred and forly degrcos Centigrade (three hundred and sixleon 
degrees Fahrenheit). If, ihcrofoic, animals of so complex a structure aa 
these water-spiders can resist the action of so high a temperature, there Is 
no reason for supposing that (ho germs of the simpler animalcules would he 
destroyed by it. Xol content with this argument, which is sufDcicntly forci- 
ble, Millie-Edwards narrates an experiment of Iiis on'U, which Is very simi- 
lar, both In method and results, to one 1 liuvc performed. Unhappily, it is an 
experiment the value of which is either destroyed by tbe argument just ad- 
duced, or else It destroys the argument. It is this: In twolulics a little water 



D,g,t,7P:hyG0t)^lt' 



zooLOaT. 395 

containing orgnniem alter is placed, one of them hermetically spalod, ihe other 
left open to tlie air. Ttiey arc then placed in b bath of boilinK water, and kept 
there till (heir temperatnre has reached that point. After Ihia, they are left 
nndiHtarbcd for a few days. In Ihe tabe which was exposed to the air, there 
were animalcules; in the tnbo which was exclnded from the air, before tho 
action of heat bad destroyed all tbe germs, not on aniinolcnle could be seen. 

Id not tbia somethiDj; like a proof? " Wby, no, eir," as Johnson would 
have said. At least, not if the argument previously urged is worth any- 
thing. Becaose every one will see that if it be tnio, as Milne- Edwards main- 
tains, that tbe tempemtiire of boiling water is not by any means high cnoagh 
to dcfllroy the organic jrerms of animalcules, then it conid not have destroyed 
tbOBO germs in tbe closed tube, and animalcules ought to have made their ap- 
pearance there. If I could h)y any particular stress on mj- own experiments 
(which I do not), they wonid lead to the conclnsion that the organic germs 
do not resist the action of boiling water; for t found that a piece of Qsh, 
divided into three, and placed in boiliiig water in three different tnl>C3, one 
closed and excluded from the light, the second dosed but exposed to the 
light, and the third open and exposed 10 the light, gave me no animalcules 
at all: had there been any germs In tbe Water or meat, these must have been 
destroyed. But all socb otiservations go tor nothing tn the presence of U. 
Fouchet's assertion thai he had found animalcules in the infusion, alter sab- 
jccting tbo organic matters to a temperature of two hundred and Ally de- 
grees Centigrade (Sve hundred and forty-six degrees Fahrenheit), and this, 
too, with artificial water. Unless the germs are supposed (o bo incombusti- 
ble, it is difficult, he says, to maintain, after tills, that the animalcules were 
developed from germs. 

Hilnc-Edwards being thus disposed of by M. Pouchet, let us see how M. 
Qoatvefages will comc off. He says that, having exatnlned tbe du?t remain- 
ing on the filter after some observations on rain-water, he foand that the 
organic elements presented a confused assemblage of particles; and this 
continued to bo the case for a Itaw minutes after their immersion in water. 
But a few lionrs afterwards, he detected a great number of vegetable spores. 
Infusoria, and those minute, spherical, and ovoid bodies, Dimiliar to micro- 
scopists, which inevitably suggest the idea of eggs of extremely small di- 
mensions. He also declares that he has frequently seen monads revive and 
move abont alter a few hours of immersion. The conclusion drawn is, that 
the air transports myriads of dosl-like particles, which have only to fall into 
the water to appear In theh- true form of animalcules. 

Tho reply of M. Pouidict is cTusbing. If the air Is filled with animalcules 
and their eggs, they will of course fall into any vessel of water, and as water 
Is thotrnaturalelement, will Itiere exhibit theh; vitality. But if half a dozen 
vessels of distilled water, peiibclly free from animalcules, bo left exposed to 
Ihe air, beside one vessel of distilled water containing organic substances in 
decay, llic half dozen will bo ftee from animalcules and eggs, but the ono 
will abound with them. Now, it is perfectly intelligible that, inasmuch us 
organic matter is said to form the indispensable condition for tho develop- 
ment of the eggs, it is only in tbe vessel eontalntng such matter that tho 
eggs will develop; but why are they not also visible a 
vessels? why are n»t the animalcules ther 
in the water examined by M. Qontrefagc 
era blown abont like dust in the air, it Is an Immense stretch of crcdniity to 
beLeve they will be blown into the vessel containing orgonic matter; but the 
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opponents of spontaneons Kcnerfltion go further even than this, tor they de- 
clare these dusc-tike animalcules will be blown into a closed resscl, if it con- 
tain ori^Bnic matter, bat not into eevoral open vessels, if they only conu^n 
distilled wntcr. 

M. Quatrefages is on belter gronnd when he rfjecta the evidence, long sap- 
posed to be so weighty, of parasitic nnlmnls . He refers to the modem inves- 
ti^uliona which have not only made the j^neration of these parasites Intclll- 
f!^b1c, bnt in man; i»sea Iiavo demonstrated it. M. Ponchct'a reply is feeble, 
and unworthy of a physioloitlst of his eminence. He doubts the truth of the 
results obtained in Germany, Italy, and Bcljjinni : " the monopoly of which," 
he adds, "has, by a strange anomaly, belonged to foieieners." Because 
France Itos not the honor of Ibis splendid discovery, the Frenchman be^ to 
doubt Ita value! Every physiologist, however, — not French, — will be ready 
to ndmit that whereas the parasitic animals formerly fbmlshed the advocates 
of Spontaneous Generation with their most striking iUustratiuns, the inves- 
tigations of Von Siebotd. Van Beneden, Kiicbcamefsler, Phlllppi, and others, 
have entirely changed the whole aspect of the question, and given the oppo- 
nents of Spontaneous Generation new grounds for believing that in time all 
ol>scnritiea will be cleared away, all contradictions explained. 

In conclusion, I must say, that as for as regards the particalar dlscnssion, 
M. Ponchct Heemi to me to have the bc5t of it. Their oljections to his 
experiments »ie all sot aside. If the facta are aa he statea Ihem, — and his 
ontogonists at present do nut dispute the facts, — their criticisms fm for very 
little. They have not shown it probable that any germs could have been 
present, under (he conditions stated by him. Are we, then, to accept Spon- 
taneous Generation as proven? By no means. It is very far from proven. 
The mnasive preponderance of fact and argnment against snch an hypothesis 
forces us to pause long before we acMpl it. What M. Ponchct has dona is 
10 destroy many of the arguments against Spontaneous Generation, and to 
have devised experiments which may flnally lead to a conclusion. It la still 
on the cards that some source of error, as yet ovorloolied, viliatea hia experi- 
ments; hut nntil that error has been delected, he must l>e considered to have 
on his side (be evidence of experiment, whereas we have on one side the 
massive evidence of extensive inductions. His experiment may be concln- 
aive. and an exception to tbe genera] law will thereby be established. But 
it may also, on further investigation, mm out to be illusory; some little over> 
sight may be detected, which will rob the e!;|Mriment of all its force. 

Perhaps you will aslt why this suspicion should bt entertained? Why 
onght we not to accept M. Ponchet's statement with confidence, although it 
does contradict our inductions? The reason can only be, that the massive 
weight of these Inductions naturally predispoaea the mind to believe that it 
Is more probable the experiment which contradicts them should bo miscon- 
ceived, than that they should be contmrticled. Two years ago, I became 
acquainted with an observation made by Cienkowski, the Itotanist, which 
Bccincd fimilly to'aettle this question of Sjiontaneous Generation, to place the 
fact tjeyond doubt, because it caught nature in tbe act, so to speak, of spon- 
taneously generating. Cienkowsfei's statement is as follows: If a slice of raw 
potato be allowed to decompose in a little water, it will be found, after some 
days, that the starch grains have a peculiar border, bearing a strong resem- 
blance to a celt-membrane. This siionly turns out to be o real cell-mem- 
brane, and Is gradually raised above the starch-grain, which grain then occu- 
pies the position of a cell-nucleus. Thus, out of a grain qf storeA, a ckS hai 
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httn formed undtr ffle iibtervrT'i ege. Inside tbla cell, little grannlor masses are 
deTcIopcd, which begin Co contract. Final!}', mlnuto eel-llkc animnltulcs are 
devciopod thore, which bore their way throujjh Iho cell-wall into the Kaler. 

Funke, in liiB icport or this observation, which, ho says, he has verified, 
asks, hon is It possibhi lo deny Spontaneous Gcncmlion here? BoTorc onr 
eycs a Rrain of starcli iwcomes a cell, in that cell are developed iivin<; forms, 
which bore their way ont. 

The reader will imagine the sensation which such an observation created. 
He will agree with Funlie, as I did, that If the fact were m he stated it, all 
diacnsslon WQS at an end. Butiraj ihe Tact as stated? I tried in vain to 
verify it. Not less than twenty Eeporate potatoes were employed, always in 
conjonction with ordinary starch, as a point of comparison ; but although 
(he animalcules were flbundnnt enongli, I never could satiafj' myself of (Uo 
first and all-Important step, namely, the formation of a ccll-ival! round the 
itarch-graln. This was the more distressing, because It Is at all times un- 
pleasant to be unable (o verity an observation, especially one made by a 
careful and competent observer, and described In precise terms. 

I conld uot nyect what Cienkowski had positively affirmed, and Fanke 
positively confirmed, and was willlnfi; to suppose thai there was some neces- 
sary condition in (ho observation which I had not fuifllied. On the other 
hand, I conld not n^ect a docttine on the strenj^h of a fact about which any 
donbt was permissible. In this state of suspense, I had the satisfaction of 
bearing fVom Professor Naegell, the celebrated microscopist, that be too bad 
been baffled at lirst in the attempt to verify this observation; but that, after 
Dearly a hundred trials, he bod succeeded. Ho positively confirined all the 
statements Cienkowski had made. But, from that moment, my suspense 
vanished. If the phenomenon was of such rare occurrence, there were rea- 
sons for suspectiuR some other esphtnation than that of Spontaneous Gen- 
eration. What the source of the error was, mi|-ht not be easily divined ; bnt 
It seemed Ter; probable that error hod crept in somewhere. 

In a late number of the Antialet de» Sciences Niifurdles (x. 140), there Is a 
note which clears up the whole mystery. Cienkowski has himself discov- 
ered the source of bis own error. The membrane which seemed to form 
itself round the starch-grain has had quite another origin. He has observed 
the little monads swimming about, and has noticed one of them a&ere to a 
itorel-jnun, ipread iU etoiic body round il, andfinaSy envelop il, as Ihe Amceba 
wraps ils^ round its food. This explains how the starch-grain comes to bo 
Inside a cell; and as lliia process was never suspected, and the starch^pTiin 
was seen with a cell-wall, the idea of natural formation was Inevitable, the 

Tbos has even this, the most striking ease in favor of Spontaneous Genera- 
tion ever adduced, been finally cleared up; and the reader will probably agree 
in the conclusion to which the whole of the facts advanced in this paper tend, 
namely, that the Law of Generation is universal; the exceptions which have 
been hitherto nrj^d, have, one by one, been found to be no exceptions; and 
Ihe presumption is, that even M. Pouchct's cases will be likewise explained. 
It Is quite possible that the generation of animalcules may take place spon- 
taneously; but, although possible, it is not probable, and certainly is not 

In addition to the above communication by Mr. Lewes, the following 
remarks liy Jl, Dn.iias, before the French Academy, on [he subject of M, 
Pouchet's views, are given in StBttBaB's JourTUl, No. ^ 

34 



P:h»Got)^lf 



398 UIMCAL OP BCtBNtinO DISCOTZBT, 

For thirty years he bal had the qaestlon nnder esamination, niid had 
experimented on Che eulijecC. In these experiments be bad assured himself 
that onranizcd matter healed to 1SCH> or 130^ C-, with water anificiiilly made 
tty means of bydrosen and oside of copper, and witi) artiiidal air in closed 
tubes, the glass of which hud t>een recently heated to a red-heat, produced 
neither vegetation nor animalcules. On opening these tubes, and allowing 
ordinary air to enter, there was soon an appearance of vegetation and ani- 
malcules. These results bad Eurprieed bim, as be was disposed to thinlt that 
the irerms of theae plants and animalcules mljcht l>e distributed in the organ- 
izi'd matter as well as in tbe air itself, and that cenain of these germs might 
well be of a nature to resist a temperature of 100° C, or even a higher tem- 
perature. 

As the Tardigradep,* when absolutely dry, resist IJO= C., and the sporaies 
of Oidiam auraiitiacum 100' C. in a moist medium.-it wiU not suffice, in order 
to establish the hypothesis of spontaneous generation, that living beings 
shoahl sometimes appear in boiling water, in contact with artiDciai air and 
with the presence of organic matters that had l;>efore been heated, especially 
if these matters were healed when dry. When, among these inferior animals 
and plants, life is suspended by absolute desiccation to return to action 
again on a return of bamidity, tbe being so treated is in that state of latent 
animation whieb tielongs to germs. It Is hence a matter of astonishment 
that on putting heated organic matters into connection with oxygen and 
artificial water, we do not sometimes find living beings to appear Even 
such an observation as this would not therefore sufilce to establish the 
theory of spontaneous generation, or prove that the gerraa of these beings 
were not previously deposited in the organic matters employed. But, in 
fact, whilst animaicnies appear when the ordinary air has access, without 
this access, under Che precautions mentioned, they do not appear. 

On tbe same occasion, M. Claude Beruord also made tbe following Btali>- 

Among a large nnmberof experiments which I have made to ascertain the 
infiuenco of saccharine substances In liquids where microscopic vegetation 
was developed, I will cite one, as it beats directly on this snti)ect of sponta- 
neous generation now nnder diacnssion. 

On the 1st of September, 1S57, I put into two glass flasks, each half a 
litre in capacity, about fifty cubic centimetres of a same dilute solution of 
gelatine in water, to which some tboosaudths of cane-angar had been added. 
The iiqnid wi^ then kept boiling in the two fiashs for a qnarter of an hour, 
the tabular neck of each having been previonsly drawn out, so that it conld 
easily be sealed. Up to this point there was no dilTereDce between tbe flasks. 
Now, when the flasks ivere still imiiing, and filled with steam, a difference 
wos Iregnn, by allowing ordinary air to enter one, and highly heated air the 
other. To accomplish this, while ebullition was going on, the neck of ono 
of tbe flasks was connected with one of the extremities of a porcelain tube 
fliled with fVagments of porcelain, and bronght up to a red-heat by a 
furnace; at the otiier extremity, the porcelain Cube was terminated in a 
glass tube of fine bore, so that the air should enter gradnolly, and pass very 
slowly over Che red-hot porcelain. Thus situated, (he vapor of the liquid in 

* Th« Tardigrade Bnlmalcules, are nlDate, wonn-sbape animals, about a fbrtleth 
ofaniiicbtu length, beloDging to (he Rotsiorla of Elireuberg, and tberelbre mvcb 
highar in Aruoture tlWD the ordinajy lafuKtria. 
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ebnllition roBO Into and filled the porrclain tube, iiiid even panned out nc tbo 
end of Ihe fine tube. The lamp was Uien removed lu arrct>t tLc cLulLition: 
and by-degrees tlie erenm was condensed, nnil the onlside air (nir of Ihe Iul>o- 
rntory) entered to toko its plaee, passlrii- ihiTtueb llie red-liol porcelnjn tu1)a 
above deEcribod. After the hquid had cooled, the floiik was hermetically 
wnled at Ihe neck. 

The other flask was allowed to cool without any connection witb the 
porcelain tube, and Ihe BtmospheFic air entered freely. When the flaek was 
cooled, it was scaled like the other. 

The two flasks were then placed on the same conditions, eicposed to the 
light and to the ordinary temperatare. After ton or iwolro days, at the sni' 
Ihce of the flask containing the ordinary air, vegetation was visible — a 
well characterized mould; whilst in that which had received the healed air, 
the liquid remained perftetlf limpid, and without anything on lis surfneo. 
After a month, ttie mould had moch increased in the former, while nothing 
had appeared in the latier, except that the water had slightly lost Its clenr- 
ncss. After six months (March 4, 1858), the monlil remained stationai; in 
the former, while in the other the liquid continued the same, without any 
trace of mould. The extremities of the Iwo flasks were now broken nndcr 
mercnry. In the ease of the one with heated air, considerable mercnry was 
absorbed, but none in the other. The air of the two flasks bein;; analyzed, 
no oxyften was found la either. The air from the flask with oixllnary air 
contained 13-^8 per cent, of carbonic acid; that of the other, in which no 
monld had fortncd, 13-43 per cent. The liquid of the flask with ordinary 
air had a pntrid and very disagreeable odor, while the other had none. M. 
Montagne, on examining these liquids, ascertained that the mould devel- 
oped in the flask with ordinary air was the Penecillium rjliittcaBi, which was 
in fall iVncllf) cation; in the other he found no trace of any vegetable or 
animal organism. 

The followinj^ note, on this eul^cet of spontaneous generation, has also 
been published by Prof. Dana, of New Haven. 

1. Thereja a n-ell-known principle In the system of nature that deserves 
to be considered in this connection. The principle la so fully sustained by 
all research, both in chemistry and zoology, includin;; theimpoitante^cperi- 
ments above mentioned, that It may well carry wilh it great weight, and 
quiet Ijoth apprehension and expectation on Ihis subject. It is this: Tlie 
Ibrces In life and inorganic nature act in opposite dircciionE, — the former 
vptoard, the latter doamiBaTd. 

The vilal force, in the organic substances it forms, ascends through vege- 
table and animal life to an exalted height In the scale of compounds at an 
extreme remove from saturation with oxygen; Inorganic force d«xendt 
towards the saturated oxide. The former reaches a point which fKim ita 
veiy elevation is one of great iiistabilUt/ ; the latter tends towards one of per- 
fect slabib'ty. There la hence a counterpart or cyclical relation between the 
two crreat lines of action in nature. 

As some readers of these remarks may not be familiar with chemistry, a 
fhrihor word of explanation is added. 

When an element unites with its full allownnce of oxygen, as determined 
by its affinities, it is in a sense saturated with it. Since the attraction of the 
elements for oxygen Is the most universal, and. in general, the strongest in 
nature, the oxides as a class ate the most stable of compounds; the i-ocka, 
the earth's foundations, are modeoftlietn. Buto> 
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chui)^ are In the fandamentol idea of tlie living ttnictore; and, conse- 
qnciilly, the mntcrial of the planter animal fontains onlyoxyiron enongh lo 
glvD incTGOsed stabilllj to the rombination. Moreover, the compounds aoi;- 
moDt in instability, through Ihia and other ways, with the rise in the grade 
of organic life, and reach probably their fantiest extreme In this respect 
in the brain. Here, then, is the Bnmmli of the series of compounds which 
arise under the ngeney of life. The stable oxide is at the lower cod of the 
series in nature, the material of the brain at the upper. Passing from the 
latter condition towards the former, is therefore a real descent; and it is the 
natural downward course of inorganic forces; while passing towards the 
latter Is as truly an aacont; it is the eonoter-movement of life. 

The plant ihroogh Its vital functions may take carhotilc add, and from it 
continue to elaborate the organic products conslituling vegetable fibre, until 
B whole tree of such material is mode, and then produce the higher material 
of the flower and seed. The animal may then go to the plants and use them 
in making a still higher class of products, muscular fibre and nerve. After 
all this is done, now turn over the material to the action Of chemical and 
physical forces, and the work of years of life is soon pulled down from its 
height, and one part after another descends towards that state of compara- 
tive .inactivity, the condition of an oxide. Chemistry makes organic pro- 
ducts by commencing with those of a higher grade than the kind to be 
made, but not otherwise. Albumen is a prominent material of the egg; 
and chemistry has not sueeecded in making dead albumen, much less living. 

The very relation of life to chemistry is therefore evidence that chemistry 
cannot make lite; it works in jast the reverse direction. And in this recip- 
rocal relation one of the profoondcst laws of nature is exhibited. It leads 
the mind to recognize one author for both, and not to Ima^ne Ibal one side 
in the cycle has goncraieil the other. 

2. There Is another consideration, which, if it has not the force of demon- 
stration, may help the mind to understand the extent of the transition trom 

(a) In ordinary inorganii: composition, there Is the simple formation of 
Inorganic particles, and, on consolidation, tlicir aggregation into crystals, 
the potfbct Individnals of inorganic nature. With the enlargement of the 
crystal there is no gain of new powers or qualities; it simply exists. In 
(Act, In entering this state of perfection, there Is a laaa of latent force: for the 
gas is the highest condition of stored or magazlned force in inoi^anic nature, 
the liquid the next, and the solid tho lowest, — this condition of power being 
rchitod directly to the amount of heat. 

(fc) Thopicwf grows fVom its germ, enlarges, accumulates force, storing ic 
away in vegetable fibre, and accomplishes Its highest functions in its blos- 
soms and fruit. But there is here only ioienl or stored fotiK generated, besides 
that which is used up in growth, and no medianical force. The minute spore 
or reproductive eeliule of some seaweeds has locomotive power, but It is lost 
at the commencement of germination; and the plant Is ever after as Incapa- 
ble of self-tocomotlon as a rock. 

(e) In th6 animal, there Is not only a storing of force In animal products 
(the fifth and highest grade of s'torcd force in notjire), but there Is also 
Increasing mechanieal force from the first beginning of development. It is 
almost or quite 7J;rb in the germ : but (torn this, il goes on increasing, until. 
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the hitrber STOOp, the more vxaite^ mental fine ; fbr the mind, while not 
ilsclf materia], is yet eo dupcndcnt on the material, that ila action draws 
deeply upon the cncrjpes of the body. To tnnkc an animal germ is, then, to 
inubc It panicle of nllmmlnoid eabstunce Diat will grow and spontaneously 
develop a powcrTuI pitee orv'isinorj.and continac a system of such [^nera- 
Hons tliroosli "scs of reproduction. The cteatton of any such animal ecrra 
out of dead earlion, nitrogen, hydrogen, and oxyi;cD, or any of their drnd 
compounds. Is therefore opposed to all known oftion or law of cticmicnl 
forfos; and os mnoh so, the creation of a vefretabic Berm from fnorjinnlc 
elements. Moreover, It Is seen that the two kingdoms, the vegetable and 
animal, have their speeiSc limtts and comprehensive reciprocal relations, 
and are obviously embraced as parts of one idea in a Blnt;le primal plan: — 
not a plan involvinj; the )i;cncriitlon of one out of the other, or of cither out 
of InoipiDic nature, but of the three, through some Creating Power higher 
than all. 

Oy AFPAEEXT EQUIVOCAL GENERATIOS. 

Mr. II. J. Clark, of Cambridge, in a. communication to tiie American 
Academy, Boston, May 10, IS'jO, states that he has been fortunate in discov- 
ering the origin of several forms of these pseudo-anlaatc bodies called 
Infusoria. Whilst watchrnf; the decomposition of the inner wall of the 
proboscis of a young Aarelia JIavidiila, Our common jclly.flsh, I observed 
that llio whole component mass of cells was in violent agitation, each cell 
dancing zlj^zug about wllhln the plane of the wall. If any one will shnhe 
sbont B single layer of shot in a flat pan, be can obtain an approximalo Idea 
of Che appearance of this moving mass. In a pcrTcctly henllhy condition, 
these cells lie closely side by side, and do mot move individaally trom place 
to place, but yet are active on one side, which constitutes the surface of the 
glomach, where Ihey are covered by vibratile cilia. As the young Aurctin 
grows, this wall becomes separated lh>m the outer one, but not completely, 
for tho cells of the two adhere to each by elongated processes vaiying in 
number from one to lix or seven, Earh cell of the inner wall contains nu- 
' mcroua rod or broivn |i:ranales, a few transparent Klohulcs, and a single large, 
clear mesoblost. When decomposition ensued, these cells became still fhr- 
ther separated from each other, and danced about in the manner which I 
have just described. The vibmtllo dlla were not observed to share in this 
movement; in fact, I could not detect their presence, bocanso, no doubt, they 
had become decomposed and fallen away; but the clon;;atcd processes, 
wliich heretofore had remained immovable and stiff, lashed about with very 
marked effect upon the cells to which they belonged, and caused tiiem to 
change place constantly. At last tho inner wall fell to pieces, and every eell 
moved independently, and in any direction. If at this time Ihey were placed 
before the eyes of Ehrenberg, or any one of liis adherents, ho would at 
once pronounce every ccli with a single process a Monas; the red or brown 
granules would he recognized as the stomachs filled with food, the trans- 
parent globules as the empty stomachs, and the large mesoblast as the gen- 
ital organ or propagatlve apparatus. Those with two processes would be to 
liim a Cliiioaionas, or some other gen ns clOsoty related to it; those with three 
or four on one side would be the Oxyrrhis of Dujardin ; and those with six 
or seven processes the Hexamita of .the same nuthor. To complete the ap- 
parently truthftil determinations of these micTO^copi.ats. I would only have 
to placs before them M>me of these cells which I have found in a state of 
34* 
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K)r-dlTt9ion, esch half possessing; Iti gRnltal-Uke menoblnst. In nil thetr 
rarious lilinppEi and nriionx, and [n the mode ot sclf-dlvinlon, 1h<?rc is n re- 
markable and nn(liiitinsuiihahle,rescinblniirc to tinmcrous moviii;; boiiicB 
which CO nnder the nnme of Infusoria, anil which may be found, uncon- 
noclod with any living oigauism, in various kinds of Infusions. 

ON THE OKIGIN OF THE TIBEIO. 

The following paper has bten commnnicat«d to the American Acndemj 
by H, J, Clark, of Canibridse: 

In connoclion with Pouchct's revival of the doetrina of eqnivocal or spon- 
tAtieons ^neration, a discovery made by me may not be uninteresting;, as it 
has more or less relations in its nature to bis theory. Tliere are eertnin 
well-known bodies, described aa animals by Ehtcnberg, nnder the narao of 
vibrio; thoir peculinrily consists in thatthryaro composed of a single row of 
globolar bodies, rcscmbliu!; a string of beads, more or lees enrrcd, and move 
in a spiral path with jrrcnt I'elocity, even faster than the eye can follow in 
many cases. They exhibit, by their activity, more plausible signs of ani- 
malily than any of the Dcsmideie or Diatomocece, and fully as convincin); 
indications of life as the spores of Algre, to which they were first leferred 
by the late Dr. W. I. Burnet, and after him by Rudolph Wagner and Lcuck- 
art. They have always been spoken of as developing around decaying animal 
and veftetable matter. I was very much surprised to discover the manner 
in which they ort;;inate tram such substances. I was studying the decom- 
posing muscle of a Sagitta, a little crustacean, as 1 consider it, when I 
noticed lari^e nambers of Tlbrio, darting hither and thither, but most fre- 
quently swarming about the muscular fibres. I was struck with the Bimilai^ 
i^ of these bead-like strings to the fibrillie of the musele; and, upon close 
comparison, I found that the former were exactly of the same size, and had 
the same optical properties as the latter. Some of these appeared to be at- 
tached to the ends of the Hat, ribbon-like fibres, and others at times loosened 
themselves and swam away. I was Immediately Impressed with the daring 
thon;;ht, that these vibrios were the flbrillEe set loose (torn the fibtesj but as - 
this was a thin^ unbcnrd of, and so startling, I for the time persuaded my- 
self that they must have been accidentally attached and subsequently loos- 
ened. However, I continued my observation until I found some fibres in 
which the fibrills were in all stages of decomposition. At one end of the 
fibre the ultimate cellules of the fibrillie were so closely united, that only 
the longitudinal and transverse strice were visible; further along, the cellules 
were singly visible; and still further, they had assumed a globular shape j 
next, the transverse rows were loosened from each oiber excepting at one 
end; and Hnally, those at the extreme end of the fibre weie agitated, and 
waved to and firo, as if to get loose, which they did from time to time, and, 
assuming a curved form, revolved each upon its axis, and swam away with 
amazing velocity. There was no doubting, after this, the identity of the 
vibrios and the muscular Ghriliffi ; but I thought such a strange phenome- 
non ought to have a second witness to vouch for it, and therefore went for 
the best that could be wished for, Prof. Agasstz. I simply placed the pre- 
parations before him, and, without giving him the least hint of the origin of 
the muscle, I was pleased to have him rediscover what I had seen but fifteen 
minatea before. 

The number of ultimate cellnlet hi a moving string vaiied ftaim two to 
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fifty; the greatest number of Btrinjca were composed of only three or four, 
often six to oi;;ht, and rarely ne high as fifty. Very rarely the fibres split 
lonifitudlnally, and in Eueh instances Ibo fibdllce were most frequently lon>;, 
and moved abonl wllh nndulitlons rather than a wrlgt;llng motion. A sin- 
gle ultimate cellule, when sot loose, danced about in a xiS^Ag manner; hut 
whenever two were combined, the motion had a definite direction, which 
eori-Oipondcd to the loa[;er diameter of theduplientecombinatloTi; and if 
only three were combined, the spiral motion was the result of Uicic united 
aetion. What it is that causes these cellules to move, I do not profbss to 
know; but certainly it is not because they possess life aa independent beings. 
This much is settle, however, that we may have presented to us all the phe- 
nomena of life, OS exhibited by the activity of tlio lowest forms of animals 
and plants, by the ultimate cellules of the decomposed and fetid striated 
muscle of a Sngittn. I do not pretend to say that everything tb.tt eomeEi 
under the name of Vibrio and Splritlnm it a decomposed mascle or other tis- 
sue, a1thoD;;h I bcliovo Gueh will turn nut to bo the fact; bal thid much I 
will vouch for, and will call on Prof. Agassiz to witness,' that what would lio 
declared, by competent aathority, to be a, living being, and accounted a cer- 
tain species nf vibrio, is nothinj; bnt absolutely dead muscle. 



The following is an abstract of a lecture on the above subject, recently 
(flifen before the Royal Inetiiutlon, London, by Prof. Carpenter: 

Among the anexpcclcd revelations which the modem improved micro- 
scope has made to (he scientific investigator, there Is, perhaps, none moro 
fertile in interest than that which relates to the very lowest type of animnl 
existence; from the study of which both the physiologist and the zoologist 
may draw the most inetrnetlve lessons, whilst the geologist finds in it tlio 
key to the existence of various stratified deposits of no mean importunrc, 
both In extent and thickness, Thoagh the doctrines of Professor Elirenliert; 
as to the complexity of organization possessed by the minutest forms of ani- 
malcules, have now been r^eeted by the concurrent voice of the most com- 
petent oba^ors, working with the best instruments, yet the wonders of nni- 
malcular life are not In the least diminished by this repudiation of thctn. 
Indeed, as great and small are merely relative terms, it may be qucsiioncd 
whether the marvel of a complex structure comprised within (he narrowest 
apace we can conceive, is really so great as that of finding those operations 
of life wo are accustomed to see carried on by an elaborate apparatus, per- 
formed without any instruments whatever ; a little particle of apparently 
homogencons jelly changing itself into a greater variety of forms than the 
fabled Proteus, laying hold of its food without members, swallowing it with- 
out a month, digesting it without a stomach, appropriating its nutritious 
material without absorbent vessels or a circnlating system, moving from' 
place to place withont muscles, feeling (if it has any power to do so) without 
nerves, multiplying Itself without eggs ; and not only this, but in many 
instances forming shelly coverings of a symmetry and completeness not sur- 
passed by those of any testaceous animals. As examples of this type of 
existence, the Amirfn and Artinophrys were first described; and it was then 
pointeil out thnt the only recoirntnahlo characters by which such beings are 
distlngtdshable as animals trom vegetable organisms of eqnal dmplicity. 
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are tobcTonnd in the nature of their nlimcnt. anil in the method of Its intro- 
diK'lion. For wUibt the pratopliyU obtains tlic materials of its nutrition ftom 
tlic air nni) tnoistarc that surround it, nnd possesses the power of delaciiin^ 
oxy»eu, bydrottcn, cari)on, and nitro;;en from their previous blnaiy com- 
pounds, nnd of uniting tliem into icrnary and qnartetnaiy orftonic compounrta 
(clilorophyll, starch, alliumen, etc.), the simplest prolcaaa, In eommon with 
the highest memhers of the animal kinftilom, seems utterly dcslilme of nnj- 
Buch power, and depends for Its support upon ort^nic substances prcvioui-ly 
cUtiornted by other living Iwint^, Further, whilst the protophyte otitains 
its nutriment by simple imbibition, the protozoon, though destitute of any 
proper stomach, extemporizes, aa it were, a, stomach for Itself In the suhslanco 
of Its body. Into which it In^^ts the solid particles that constitute its fbod, 
and within which it sulyecu them to a rciniinr process of dijtestion. Hence 
these simplest members of tlie two kinfrfoms, which can scarcely be disitn- 
l^ishcd from each other by any sfriidurol characlors, seem to bo ph^isiologi- 
ailly separable by the mode in which Ihey perform those actions wherein 
tliclr Ufo most essentially consists. The (fcnoral character of the group of 
marine rliizopoda, commonly tonncd Fornminifim, was next descrlbeil; and 
llic lecturer dwell much on Iho importance of making (^oat allowance, in the 
systemntic arrangement of their farms, for the very wide range of variation 
that may present itself within the limits of one and the same specific type. 
Il is very easy lo select from any extensive colkM^tion of Foraminiftra, recent 
or fossil, sets of forms having certain characters in common, but yet so dis- 
similar In other respects, that few naturalists would have any doubt as to 
tlieir spcclllc, or even generic, distinctness; yet, when the collection Is ihor- 
onghly examined, such a scries of inlcrmcdlute forms is found lo exist as 
connects alt these by gradations so Insensible as lo prevent the possibility 
of any lino Of domarcntion being satisfactorily drawn between them. Be- 
markable illustrations of this principle were adduced, not only from tho lec- 
turer's own researches, but trom Prof. Williamson and Mr. W. S.. Parker, 
on the groups which they have particularly studied; so that it would appear 
as If this lypo of animal existence were specially chHractcrized by Its ten- 
dency to such varluiiuns. And this wlU seem the more probable, when it is 
considered how little of definiteness there Is in the form and structure of the 
sarcode-body that forms the shell ; so that tho wonder is, not Uiat there 
should be a wide range of variation both in the form and in plan of growth 
of the aggregate body, and in the mode of communication of the indlvidnol 
segments, bat that there should be any regularity or constancy whatever. 
But It is only in the deyrte of this range that Ibis group differs from oth^s; 
and the main principle, which must be taken as the basis of its systematic 
arrangerocnt, — that of ascertaining the range of specific variation by au 
oxlcnsive comparison of individual forms, — is one which finds its application 
in every deparunent of natural history, and Is now recognlied and acted on 
by all the most eminent zoologists and botanists. There are still loo many, 
' however, who are fur too ready to oatabllsh new species jpon variations of 
tho most trivial character, without taking the pains to ettabllsh the value of 
these difibrences, by ascertaining tholr constancy through on extensive scries 
of Individuals, — thus, as was well said by the late IMnccof Conlno, "de- 
scribing specimens instead of species," and burdening science not only with 
a useless nomenclature, but witli a. m.iss of false assertions. It should bo 
borne In mind that every one who thus make,^ a bad species, is really doing 
a serious detriment to science i whilst every one who proves the identity of 
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Bpecles prerFonsly accounted distinct, is conlribnting toirarda Its simplifies- 
Uon, and is, Iherefora, one of itu truest benefactors. Haviiijj noticed some 
of tlie most interesting pliysioiogicnl and zooio)^cal consldemtlons wtiich 
connect tliemseives with the study of this ^oup, ihe lecturer alluded, in tlie 
last pince, to its Reological importance. Traces, mora or less abundant, of 
the ejcistonco of Fortuninifera, ore to be found In calcareous roclis of nearly 
all peoloKical periods; but it is towards the end of ihc Secondary, and at the 
beRlnning of tlio Tertiary period, that the development of this group seems 
to have obtained its maximum. Although there can be no reasonable doabt 
that the formation of chalk is partly due to the disintegration of corals and 
larger sheila, yet it cannot be questioned that In many localities a very lariie 
proportion of Its mass has been formed by the slow accumulation of forsmi- 
nifbrous shells, sometimes preserved entire, sometimes fragmonlflry, and 
sometimes almost entirely dlsintei^ted. The most extraordinaiy manlfcs- 
telion of this type of life, however, presents Itself in the nammuililc linie- 
Btone, which may bo traced from the region of the Pyrenees, through that 
of the Alps and Apennines, Into Asia Minor, and agnin through Northern 
AtMca and E^pt, into Arabia, Persia, and Northern India, and thence {it is 
believed) through Thibet and China, to the Paciflc, covering very extensive 
areas, and attaining a thickness in some places of many thousand feet; an- 
other extensive tract of this nummulltic limestone is found in the United 
States. A similar formation, of less extent hut of great Importance, occnra 
Id the Paris hasin; and it 1» not a little rc[nai'lca1)le th.it the Gne-grnined and 
easily-worked timoslono, which affords such an excellent material for tha 
decorated bnildlngs of the French metropolis, is entirely formed of an accu- 
mulation of minute foraminlferons shells. Even In the nummnlltlc time- 
nono, tlie mntrix In which the nummulltes ai« imbedded, Is itself composed 
of minute Foraminifera, and of the comminuted fVagments of larger ones. 
The remarkable discovery has been recently made by Professor Ehrenborg, 
that the groen and femiginous sands which proaeni themselves in various 
Btratilied dcpt>sits, n^m the Silurian to the Tertiary epoch, but which are 
especially abundant in the CrelocBons period, are chiefly composed of cotia 
of the interior of minute ghclis of Foraminifera and Moliusca, the shells 
tliemseives having entirely disappeared. The material of these casts, whicli 
Is chiefly silex, colored by silicate of iron, has not merely fiiled the charabera 
and their communicating passages, Init lias also penetrated, even to Its mi- 
nutest ramifications, that system of interseptal canals, whose existence, first 
discovered by Dr. C. in nummulltes, has been detected also In many recent 
Foraminllbra, allied to these In general plan of structure. And it is a very 
interestine pendant to this discovery, that a like process has been shown, by 
Prolbssor Bailey, to be at present icd'hS "" oi'^f various parts of the sea 1>ot- 
tom of the Gnlf of Mexico and the Gulf Stream, — casts of Foraminifera in 
grccnsand being brought up In soundings with living specimens of the same 

OtT SOME UKUSDAL MODES OF GESTATION. 

The following Is an abstract of a paper communicated by Dr. JefTj'ics 
Wyman to the Boston Society of Nnturol History (see Proc Sept. 18.'i7), 
on some unusual modes of gestation, which have been made by him tho 
subject of personal observation. 

Amonj; Batruchians, tho circumstances ander which the joung ore devel- 
oped, though less .vuied than In some of the other classes of vertebrates, 
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lUU present a considerable raiiEe. Bv most species the epgB aro deposited 
in (he wntor cilhcr upon aquatic plants or on Ihc liotlome ; by othera, as in 
Salamaadra ertflhri/nota, tiicy are laid in damp places under logs or atones; 
with some the evolnlion of the embryo commences a short time previous to 
the laying of the ett;,', and is completed subseqaeotly, while there are other 
species which are wholly TiTiparous. 

The most remariiablc deviaiioas from tlie ordinaiy modes are to be found 
in those instances in which the eggs, after being laid, are bronght into a 
more or less intimate rcktlon with the parent, as in llie " Swamp loads " 
iPipa Americana) at Guiana, where each ovum Is deposited in a sac by itself 
on the back of the female ; ia Nolodelpliys of Venemclu, where all Iho eggs are 
lodged in one large sac, also on the baclt, and ia analogous lo the pouch of 
the MarSHplals, and In Alvtes, the "Obstetric toad" of Europe, where the 
effgs are wound In strings aronnd the legs of Che male, who takes care ur 
them nntil they hatch. 

The species, the habits of which are noticed below, and which, in so far 
OS I have been able to learn, hare not attracted the attention of naturalists, 
adil^ another to the series just mentioned, though the relation of the fietos to 
the parent becomes less intimate than in any of the preceding cases. 

Hylodo linealae (Dum. and Bib.) Is very common in Dutch Guiana, and its 
peculiar habits arc well known to the colonists. 

In the month of Blay, 18Ij7. Hurlnn; an excursion to the country inhabited 
by the Bush negroes, above Sara Crock on the upper Surinam River, I had 
an opporlnnity, for the first time, of seeing these animals carrying their 
young, and subsequently collected several specimens. In one instance the 
larvffi were retained permanently adherent to the bock of the parent, in con- 
sequence of the coagulation of the mucus covering the surface of the body, 
and are still preserved in the Academy of Comparative Anatomy at Cam- 
bridge. The young, troia twelve to twenty in number, were also collected 
upon the bacli of the mother, their heads directed towards the middle line. 
They were about thrae-fonrtha of an inch in length. No limba were devel- 
oped, and no special organ was found to old them in adhering to the back 
of the parent. The adhesion may have he«n effected by the month; and 
this Is rendered probable by the fact that all of them had the month In con- 
tact, either with the skin of the parent or with that of another larva. A 
viscid mucus covering the inlcgamcuts, nndoubtedly assisted In some meas- 
ure lo bring abont the same resnits. However this may be, tlier reti^lncd 
their placoa perfectly well, and were not displaced when the mother, closely 
pursued, carried them through the grass. 

On dissection of the young, nothing was found materially difTerent to condi- 
tion!: of the lorvie of other anousa. Gills had disappeared, but were replaced 
by tcmal onca, which were arranged as usual on three hyoid arcbea. The 
d pm nt of the lungs had commenced, and these were represented by a, 
si nd onical masa of cells, but not permeable lo air. The mouth wag 
p Id d with finely denticulated horny Jaws, and the intestinal canal .was 
sho and lesa spirally convoluted than In ordinary larva; of fiogs and 
oad The stomach was not so much developed as to bo distiniiuished 
from h rest of the intestine; but this last, alter passing the liver, was 
on win dilated, and contained, as was shown by the microscope, large 
qn n 1 1 of yolk^Ells, which had not boon absorlKid, and which were 
adl ren lis walla. 

W ha e here, then, a larva, in all the details of its structure, especially In 
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the GKtslcnce of gills and of a flaitened tail, adapted to minntlc locomotion 
and respiration, yet passing a portion of Its time at least on the back of its 
parent, and at a distance IVom the water. 

I was not able to ascertain whether the efftp were primarily deposited in 
the water or not ; hut It is well known to some of the colonists, that after Ibe 
Ihitje huve rendiod a certain degree of development, iIr\v are carried abont 
in the manner jnst described, and they do not know them under any other 
drcnmstonces. The exlstenca of jolk-cells tn the Intostino shows that, for 
a period at least, they may have from those a supply of nutriment. But after 
this is exhausted, and It appeared to be neariy so In those which I have dis- 
sected, how do they obtain their food? In tlio absence of limbs adapted to 
terrestrial locomotion, can they leave the hody of the parent? and if they 
cannot, do they, as in the case of Pipa and probably In Notodelphys, depend 
npon a secretion from her? 

Among fishea, as fir as at present known, the esiernal conditions under 
which the egits are developed, are more varied than in any other elass of 
vertebrates. There are scarce any known conditions of the hiffher classes 
to which there arc not analo^ca at least in the class of fishes. Besides the 
ordinary mode of depositinjteisjcs npon the botloms, some of the Salmonida, 
like the turtles, hury their effp", the Lampreys (Pptromyton), the Breams 
(Pomotis}, tho Hnssars (CW(jc%s), the Stickle-backs (Gns(mjs(«'), etc., bnild 
more or less complete nesls. Among some of the I^po fishes (Si/ngnathida) 
the cgps, and subsequently the young, are carried In a pouch anaiop^us to 
that of the opossums and other marsupial animals; and among some of the 
Sharks there is a vitelline phicenta, analogous to the Allantoidian.onc of the 
Mammalia. 

Among the Silurold flBlies of Guiana, there are several species which, at 
several seasons of the year, have their mouths and branchial cavities filled 
with eggs or young, aa is believed, for the purpose of incubation. The phe- 
nomena, which, when first slated to me by T)r. Cragin, of Surinam, seemed 
improbable, I found on vlpiling the market of Par.imaribo, in 1857, to be cor- 
rect. In a tray of fish which a neRTO woman oifercd for sale, t found the 
mouths of several filled with either eggs or yonnj;, and subsequently an 
abundance of opportunities occnrred fbr repealing the observation. The 
kinds most commonly known to the colonists, especially to the negroes, are 
Jara-Balc!ca, SJinge-njim/e, Koepra, Makrede, and One or two others, all 
belonging either to the irenua Bagras, Or one nearly allied to It. The first 
two are qnito common In the market, and I have seen many specimens of 
them; for the last two I have the authority of neero fishermen, but have 
never seen them myself. The eggs in my collection aro of three difiiirent 
sizes, indicating so many spcdea; one of the three having been brought to 
mo without the fisli from which they were taken. 

The eggs become quite large before theyleave the ovaries, and are arranged 
In three rflnes, eorrespondlng to throe successive brooda, and prohnbly to bo 
discharged In three successivo years; the mature cgga of a Jnra-bafcka elirh- 
teen Inches long, measored three-fourths of an inch in diameter, those of tho 
second zone onc-fonrtb, and those of the third are very minntc, ahoat one- 
sixteenth of an inch. 

A earcfdl examination of eight specimens of Njinge-njinge, abont nine 
inches long, gave the following reaulls : The eggs in all inalance9*«ere car- 
ried in the mouths of the males. This protection, or gestation of the eggs 
by the males, corresponds with what has been long; noticed with regard to 
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Other flehM, u, fbr example, Syngnatbas, nbere the manupiiil poach for 
the e|{fcs or yonn;; Is found in the males only, end Gasterostcnn, where the 
male conatrocta tlie nest and prolDCia the egga, during Incnbatlon, from the 
ToracKy of the females. In some individuals the ef^RS had been retmidT 
laid. In othecB they were hatched, and the fwtus had grown at the expense 
of some other fooil than that derived from the yolk, aa this last was not pro- 
portionately dimlniehed In size, and the fcetua weighed more than the unde- 
veloped egg. The number of egRS conlaincd in ibe month was letwcen 
twenty and thirty. The mouth and bronchial cavity were very much dis- 
tended, rounding out, and distortlnfi; the whole hyoid and bronchiostc^rnl 
rcsion. Some of Ihe eggs even partially protruded IVoni Ihe moulh. The 
ova were not bruised or lorn, as if ttiey had been bitten, or forcibly held 
by the teeth. In many instances the fteluaes were still alive, though the 
parent had been dead for many hours. No young or eggs were found in the 
stomach, although the moulh was crammed to Its fullest capacity. 

The above observations apply to Njinge-njinge. With regard to Jarar 
bakfca, I had but few opportunities for diasceiion, but in several instancea 
Ihe same condlllons of thceg^s were noticed as stated above; and in one In- 
stance, besides aomo neiirly mature ftetuBea contained in the roouih, two or 
three were squeezed apparently fVom Ihe stomach; but not bearing any 
marks of violence, or of the action of the gastric fluid. It ia probable that 
these found (heir way into that last cavity after death, in consequence of the 
relaxation of the sphincter which separates the cavillea of tbo month and 
the stomach. These facts lead to the conclusion that this is a mouth gesta- 
tion, as the eggs are found there in all stages of development, and even for 
some time after they are hatched. 

The qoestion will be naturally asked, how, under such circumstances, the 
fishes are able to secure and swallow their food. I have made no observa- 
tions tieoring on such a question. Unless the food consists of very minute 
particles. It would seem necessary that, during the time of feeding, the eggs 
should he disgorged. If this supposition is trae, it would give a very proba- 
ble explanation of the only fact which might be considered al variance with 
the conclusion stated above, viz., that we have in these Qshes a, mouth gesta- 
tion. In the mass of eggs vi(h which the mouth is filled, I have occasion- 
ally found the eggs, rarely more than one or two, of another spcciea . The 
only wfiy in which their presence may be accounted for, It seems to me, is 
by the supposition that, while feeding, Ihe eggs are disgorged; and as these 
fishes are gregarious In their habits, when the ova are recovered, (he stray 
egg of another species may be introduced into the mouth, among those 
which natorally belong to them. 

CURIOUS FACT IN EEPBODDCTION. 

H. Von Slebold, In hia recent work on parthenogenesis, stales, among 
other extraordinary theories relative 10 Ihe generation of bees and other 
Insects, that the drones, or male bees, are Invariably produced from eggs 
laid by nnimpregnaied females. 
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KEW PLANETS. 

The flftj-scvenih asteroid witi discovered by M. Lmbcr of Bilk, on tho 
eyeninff of Sept. 23, J859. It lias reraived the name Mncraojj/ne. 

Tbe aEteroid diseovered Sept. 10, 16'8, bj- JI. Goldschmidt, at Paris, bra 
been named Alexandra, and fs numbered as tho fiftj-ronitti of the series. The 
Bsteroid discovered on the same uight, by Mr. George Scarlc, at Albany, N.T,, 
bas been named Pandora, and is ncmbered tho fil^y-lifth. In ISo?, Mr. E. 
Scbubert, of Waehini^ton, nndertooh a eeries of observations of the asteroid 
Dapline. On eompullntf his observations, ho was surprised 10 discover that 
be bad not found Daphne, but had observed for it a new asteroid in the 
neighborhood. He bus computed Its elements, and it )e to lie hoped (hat tho 
body will be redetected. 

Numbering of the Flanelmds, or Asleroidd Planela. — In numberina; the plan- 
etoiiis, a difficulty has arisen from tho fact, discovered hy Mr. Schubert, thai 
tho planetoid detected by M. Goidschmldt, Sept. 9, 1637, and mistaken for 
Daphne, Is undoulitedly a different body. In the Aaaaaire fbr 18J9 of tho 
French Board of Longiindo, the phinetold delected Sept. 9, 1857, is numbered 
(4T), and tho numbers of all those subsequently discovered is increased by ont, 
M. Leverrier objects to this proceeding, on account of ihe confusion which 
it occnsioni. and maintains that the planetoid of Sept. 9,_18o7, should be 
numbered (56). 

Which plan will finally be adopted by astronomers, remuns to be seen. 
We Incline to that of the Annunire, as strictly conformed to the old rule of 
numbering In tho order of discovery, and as likely, on (be whole, to prodace 
the least concision. — Siaimaa's Journal, July, I&'iO. 

Supposed new Planetarv Bodies Itelu.'een MiTcary and Ihe Sun, — At a session 
of the French Academy, Sept. 1830, a paper was presented fVom M. Lever- 
rier, on the suliject of certain nnaccoun table discraponcies between the obser- 
vations of the transits of Mercury over the disk of the sun, and the results of 
calculation. The facts are as follows ; The theory of the sun having been 
carefully revised, and compared with the results of 9O00 observations of that 
body taken at various observatories, the motion of Mercury had In Its turn 
to be revised. Xow, there are twenty^one observalinna of the inner contacts 
of Mercury's disk with that of the sun, taken within a period of l.'il years, ■ 
Til., between 1697 and 1818, and all reliable; yet in these transits there ap- 
pears to be a progressive error, which amounts to as irnch as nine seconds 
of an arc in 1753. Kow, can It be sappoasd, to explain sacb a constantly 
85 
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repeated diTCTjcence, that Bach men as Lalnnde, Cosaini, Bousdor, e 
bnve mmniitleU mislukcs aniouiKinj; to several minutos of tiinej 
tnkea, loo, proKreiisively vuryinjt from one period to another? '1 
be absolutely impossible. Bal there ia aoolher carious circu 
that by incrcosin); Ihc secular motion of the perilielion by thirty-ei};ht eerands, 
■II tbo above observallona are found lo be correct to a second, and In some 
cases even to hair a sccondl U. Leverrier then proceeds lo show, thai in 
onler to explain Ibis addition of iliirty-eis;hi seconds, we should have to 
increase the mass attritwled to Ycnns by one-tenth of its amount. This 
nini's, calcnlated to be the -lOOiOOOlhpartof thatof ihesnn, has been however 
found, by other calculations, niliier too large, so that increasing it is oat of the 
question. Hence M. Leverrier concludes thnt the excess of the motion of 
llcn-nrj-'s perihelion moat bo owing lo some other causa aa yet unlinown lo 
OS, and Ihid cause he supposes to be either a new planet, or a series of smiiH 
bodies eircnlaiin-; between the sun and Klerenry. 

M. Faye, in rommentin:; on this important commnnication, euici^tcd thnt 
all the astronomcT^ of Europe nhoold now direct their attention to the small- 
est spots on the disk of the sun, in onlor to discover whether there were among 
them any minute planetary bodies which had hitherto escaped observation. 
Such bodies bad oden been looked after without success; but this proved 
nothing, such researches having '"cen made at mere hazard; now, however, 
there were serious grounds for repeating such attempts, and total eclipses 
would be the most advantaireous periods for observing any minute body In 
the Immediate vicinity of the sun. A total eclipse, he added, would be vi»ii- 
Me in Spain and Algeria in July nest. Suppose an astronomer at Campvoy, 
for instance, lo prepare himself exclusively for anch an observation, neglect- 
ing everything else relating to the eclipse; if a quarter of an hour before the 
proper lime he remained in a dark room, in order to Ruard his eyes from tlio 
dazzling influence of the solar rays, whoso effects continue for several min- 
utes, and cause vision to be indistinct at the decisive moment, ho might, ns 
Boonlis the eclipse has reached its mnximam. observe the heavens with the 
greatest accuracy, and perhaps discover what had hitherto escaped notice 
under lees favorable circumstances. 

Mr. E. C. Herrick, of Sew Haven, in a noto communicated to SiUiman't 
Jonmal for Nov. 18.», says: In this connection it may be worth while to 
Stale tbut there' are already on record observations which make it. highly 
probable that there exists an intra-Mcrcnriol planet with a satellite. Wart- 
maun reporta { B/6?. Uaiv. Avr. 1817. p. ^05; Qadelct! Coir. M(Uh. a P/iys., 
Au;;. ISn, p. Ul) lh]it Pnstorff, of Buchbolz, -an onontlvc observer of the 
solar spots, saw twice in i83G, and once in 1S07, two round black spots of 
nncquu] sizo, movin;; across the sun, changing their place rapidly, and par- 
suing each time routes somewhat different. He found that the two bodies 
observed Oct. 18, 1830, tmveraod an are of ISf fram ^l^ 20" lo S^ 12'"; that 
the two observed Sov. 1, from 2'' -IS"! to S'' il'" traversed in tliis time an arc 
of C ; and that the two obsen'cd Feb. 10, 1837, traversed an arc of 14', be- 
tween 9' W'n and 4'' 10™. In 1834, Pastorff saw two simihir bodies puss six 
times across the disk of the sun ( Bib. Uniii., t. -58). The larger waa aboiU 
3'' In diameter, and the smaller 1" l"-aS. Both appeared perftftly round. 
Sometimes the smaller preceded the larger, sometimes ihu contrary. The 
greatcsl observed distance between them was 1' lli". The bodies were often 
very near each other, and their transit then occupied only a few hours. 
They had th* appearance of a dull black spot, like that of Mereury in Its 
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On further senroh, tlio following stalcmonts wcro found, which may par- 
linpd 1)c;ir on Iho riisc. FlauKerprucs menllons (De Zach: Corresp. Astron., 
\ol. 13, |). n, ia.>5) thill Pustorffwiiw (m> roainrliahlo spol^i on the sun, Ot-t. 
y:j, ISM, unU nlHo upow, Jotjat and Q-'i, ISi?. Olbors (in TUtod-'i Ph.!. Ma'j., 
vol. 57, p. 414, 1S2I) cires Gruithnlnen's obscrraiions of three solar upota, 
Jane 20, 1819, viz., one near Che middle of the sdd, and tmo aiiudl ones without 
ndiabisitt/ near the western limb. 

31. Leverrier'a now Tftbios aeenKil {tiy the Report made (o the French 
AtaJemy, Auft. 4, 18i5, C. R. 21 : 3iG) to siiow thuc Mercury suffered no un- 
(':;plained dlBtarbani-e. He^'crlhek'sE, in the hope of Hniling (hia presumed 
planet, I undertooU, in tlie year 18)7, in coiijnnction with Mr. Friincis Brnd- 
l..'y. to observe the sun's dish twice n day when praclicitliic, and also to ex- 
plore the nelRhljoi'hood of the sun with a telescope, armed in front with n 
loiii; pasteboard tube blachenod Inside. These efTorts, ma;lQ with an instru- 
ment badly mounted, in an ini-onrenicnt place, proved fraitlcss, and were 
finally {tlvcn up on account of the pressure of otiivr worlt. Such obscrva- 
tions ou^rht 10 t>e rcsamcd by those nho can command suiiable means. The 
fait that for twenty years past no such bodies as those seen byPasiorffhavo 
liccn detected by the numerous observers of soior spots, may pertmps bo due 
to the iatjje Inciinaiion of the planet's orbit. 

OBSERVATIONS OK BIELA'S COMET. 

This comet was discovered to be periodical by M. Bicia, In 1626; ft re- . 
volves about the sun in six and tliree-fbucths years, or two thousand fotir 
hundred and ten days, in a very eccentric orbit, which, however, so nearly 
intersects that of tlie eanh, that at the retnm, In November 1St2, If iIm 
earth had been one month in advance of its actual place, it would liave 
gone through the comet; otherwise, the comet, which is small and hardly 
visible to the naked eye, was of little importance until its return, in the au- 
tumn of 1815, In the December of which year its form gratlualty eloniratcd; 
and in the middle of January 1816, it actaally separated into two comets, 
CHch with a short tall and a nucleus, each of which was alternately britchtcr 
than the other; moreover, the distance between them slowly but steadily in- 
increased, Eo that when they wholly disappeared, in April, It had become 
nearly as great as that from (he earth to (he raoon. 

At the next return of the comet, hi 1852, it was therefore an ol^ect of 
great curiosity to astronomerB, especially after It was ascertained that the 
diatance between the two parts had become about a million of miles, but 
otherwise they had performed their long journey of nearly seven years 
almost side by side. Another rotnrn of the comet has occurred durin); the 
past year, i(s perihelion passa^ takini; place on the 21th of May, at a dis- 
tance of one hundred and sixty miliiotis of miles from the earth. Unfortn- 
natcly, however, its distance ami position, nearly in a line witii the sun, were 
unfavorable for observations on it, at any of tho observatories of the north- 
ern hemisphere. 

The followinjt interesting communication tvom M. Fflve. on the division of 
this comet, has been recentlv made to llie Frencli Academy. 

M. Fayo ilrst examines wjicther this Is the first occurrence of the kind 
recorded In history, or whether ft similar f^ct has been witnessed before. 
Seneca, in his Qunatioiiea Tialurales (Ub. VII., c. 80), mentions a case of the 
kind recorded by Epborua, a Greek historian, whose works are lost; but he 
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only does so to cast a donltl on the matter. " Ephoms," he says, "who Is 
not very irusiwortliy, ia oCten deceived, und oHen deceives. Thus bo saya 
that cornet on which thu eyes of oil lacn were fixed, because on lis rlsini; it 
nsbored In an Immense event, namely, the swallowing up by the sea of 
Helic« and Uorie, was seen to set under the form of two stars, — a thing 
which no one else has mentioned before. For who can have observed the 
moment when llio comet split into two parts? And how, If any one saw it 
split asunder, docJ il happen that no one saw the junction of two bodies 
to form ii?" 

Tills comet appeareil, according to M. Humboldt, under the archonato of 
Astciu<i. in the fourth year of the lOlst Olympiad, two years before the bat' 
tie of Lcuctra, when the two towns of Achaia, mentioned by Seneca, were 
washed away by the sea in conscqocnce of an earthquake. Kepler has al- 
ready confuted Seneca's criliciiims in his work De Cometis, 1I3IQ, pages 40 
and SO; but the separation of Ilieta's comet in two, seta the question at rest, 
and shows Chat Ephorus spoke the truth; but the comet of Asleius scpa- 
laied suddenly and rapidly, since the separation waa visible to the nuked 
eye, whereas that of Biela's comet has been elTectad very slowly. Accordin)); 
to M. Planlamour's measures and calculations, the distance of the two 
nuclei, equal to that which exists between the earth and the moon, re- 
mained nearly constant during the whole time of its appearance in ISKi. 

Acconling to U.Alexander, it would be necessary to go back five hundred 
days in order to find the nuclei at one-tenth of that distance fVom each oihcr, 
and It was not until the lapse of seven years that the distance became ten 
times ftrenter. The two nuclei, in fact, follow the same route; there are but 
\cvy Bll;;lit difreroncos in the elements of their orbits; they have the same 
inclinnllon, (he same longitude of the node, with the exceptions of a few 
seconds; the snma eccentricity, and the same orientation of the transverse 
axis, EO that the difference seems chieHy to bear on the diurnal motion, and 
even there It Is very sUghL Hence the two comets have been moving to- 
gether for years side by side, so to say, and at lo short a distance from each 
oilier that itwasforalon^time impossible to distinguish one from the other 
with the naked eye. M. Faye hence concludes that the separation of Aste- 
lus's comet was owing to causes different IVom those operating on ISicia'a 

Secondary nuclei, he observes, are not unfrcquently seen In a course of 
Ibrmation in the principal nucleus of a comet. In the midst of the lumluous 
sectors which are successively developing themselves around it. MJI. Donati 
and Amid saw one in the dark space existing between two Inmlnoas aureo- 
las of the large comet of 1S>8, and this phenomenon appears to be more 
Sequent even in telescopic comets. These secondary nuclei are in most 
cases ultimately absorbed by the principal one when the intestine commo- 
tions, caused by the neighborhood of the sun, have ceased; but during the 
period of instability, the slightest cause mi^ht lead to the expulsion of one 
of these nuclei, or, in other wonts, the formation of two comctsont of one. 
When the mutter of the aureolas has been partially condensed into n nu- 
cleus, the latter, having attained a eoitiiin degree of donslly, ceases to 
form part of the principal nucleus, and then a small degree uf force will 
enalilo itjo separate from the parent comet. 

M. Fa3-c points to the taoKCntial component of the solar repulsion acting 
on the comet, as the probable force which produces that effect. When Blcla's 
comet, la Its double slate, again makes Its appearance M. Faye confidently 
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expresses a hope tliat obscrvattoii will furnish dnta aatHcient to conflnn 
his tlieory. As to tlie inslonlaiieouB separation which was obsciT<xl In 
Asteios's comet, SI. Fave attdtJulcs It to a totHllj- dllTvrciit cnosc, wlilch ho 
endeavors Co explain by the followin); supposition, namely, Ihnt were the 
nntleua of Bonati's comet suddenly to cense erailtini? the pnrtieles which 
form tho tail, the latter would bo rapidly separated from the imcleiit, and 
form a second comet, which would follow a liyperbolicnl orbit, while tho 
nucleus, sttiTonnded only by a sli);ht nebulosity, would continue Its elliptical 
route. A commencement of such a sepiirittion took place in tho !;reiit comet 
of 1S43, and such might easily have been the case with the comet of Asto- 
Ins, mentioned by Epboras, 



THE DIVISION OF BIELA'S COMET. — BY D. VAUGHAK. 

The iicrirorm matter of whicli comets are almost entirely composed, must 
furnish a wida licld Tor the play of those forces which occasionally disturb 
the tranquiUIty of our atmosphere. So lii;hC is tho air we breathe, that Its 
wclirhC is considerably nltcrod by electric action; and from this cause storms 
frequently arise. Whenever the prevalence of moisture causes the superflu- 
ous clectrieity to escape from the region of the clouds to the ground, the air 
is repelled, and forms an ascending current. As it underfroes expansion 
durjni; tbc ascent, the cold which this occasions condenses the accompany- 
ing vapor; and dCBcendinf! drops of rain diffuse moisture throu;;ii the me- 
dinm which tbey traverse, and Improve Its eondaeting power. Accordinj^ly 
the discharges of electricity are constantly repeated, and tlio aerial current 
continues to ascend; while the surroundinjr air presses into the scene of 
action, and participates In the movement. Such is Dr. Haie'a theory of 

If tho small qnnnWty of dense matter which is required to hold together 
the rare eometnry gases, contoined a Ijrge proportion of water, or any other 
volatile fluid, much vapor should ho generated on the approach of tho 
comet near the sun. Whenever lliii vapor condensed, at the place screened 
from the solar rays, or at any other locality, a discharge of electricity wonid 
occur between the envelop and tho central mass of the cornel; while an 
ascending current commenced in tho rare fluid, and determined the focus of 
a storm. Owing to its vast hci;:ht, tho greater pan of the nebulous append- 
age would take port In tho movement, and give It a desrco of impetuosity 
which tho feeble attractive power of the nucleus could scarcely control. If 
ascending currents of air on our own planet prevent condensed vapor from 
fiUling until it forms large drops of rain, hailstones of a considerable size, 
and in some cases waterspouts, tho vapor returning to a liquid form in the 
vapor of a comet, whose gravity is very feeble, should bo sustained by simi- 
lar ascending currents, until It hod collected into bodies as largo as lakes or 
seas. Even largo collections of the. fluid, evaporated from the central nu- 
cleus, may t>e sometimes driven beyond tho sphere of lis cfTcctivo attrnction, 
and may separate forever ftT>m the comet, taking away Its share of the 
aeriform appendage. 

That tho division of Blela's comet arose from a cause of this nature, Is 
proved by a singular fact. The tii-o pans into which this body divided were 
almost equal in size and lirllliaiicy when nearest to the sun; hut at a more 
considerable distance from him, one was almut eight times as large as the 
other, and about four times as bright. This shows thai they dttTvred In 
35» 
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their capahilitles or afTordlng mateiinl for eToporatlD)!;; and tt la prectaelr 
what should occur, if one ^rero fluid ajid the other aluiost onliretv solid mat- 
ter. On ofiproadilng the Eon, the nebulous appendage of the tirit would 
swell by tho introduction of vnpor; while the sniitll amoont of vapor con- 
tained In the other would be only rendered invisible by the solar heat. 
Other comois present indicationa of similar commotions, thonjrh not at- 
tended with Euch remarkable results; and we thus become acquainted witli 
the relation between the ngi^nclcs openiilni; on oar globe and In the more 
bumble members of the solar fiuuily. 

KEW PERIODICAL COMET. 

The comet discoyered by Mr. Tuttle, of Cambridjie, on the 4th of January, 
18.58, has been found to possess elements Identical witb those of the eeeontl 
comet of 1790, discorcrcd by Mtfchain. Mr. Bruhns, of Berlin, who discov- 
ered this comet seven days after Ur. Tattle, has compared a great number 
of otiservations, made up to the month of March, in Europe and America, 
and has deduced fVom them an elliptical orbit of 13'<iti years. The comet 
discovered on the 4lh of January by Mr. Tuttle has therefore returned four 
times since 1790 witlioaC having been seen. 

ON THE GBEIAT AURORAL DISPLAY OF AUGCST 2aTH TO SEPT. 
4TI1, 1869. 

On the evening of August 38th, 1859, was commenced an exhibition of 
Auroral or Polar light, which coniinuod with varying intensity at different 
localities in North America, so far as is now known, up to September 4lh. 
This auroral display was one of the most remarkable ever recorded in the 
United States, — remarkable not only for the preat extent of territory over 
which It was observed, but also for its duration, for the Intensity of the illami- 
naiion, as well as the brilliancy of t|)0 colors, and the extreme rapidity of (bo 
changes. It was also equally remarkable for the magnetic disturbances which 
" nccompatiiod It, especially on the 2d and 3d of Scplcmber. These electrical 
pcrtnrhationa were recorded not only by the usual magnetic instruments; 
but over the whole system of Idographic wires, espcdally in New England 
and the Canados, the magnetic indueUon either greatly interfered with or 
prevented the working of the lines by the usual voltaic current, while in 
more than one case the north and south lines were worked solely by the 
atmospheric Influence! — Sillimaa'a Journal. 

In some instances.lines were worked constantly for two hoars in this way, 
the currents being varloblc, but always sufllcient for the purpose. These 
phenomena had been previously noticed to Homo extent, and the telegraph 
operators were fortunately sufficiently well informed on the subject to ob- 
serve and experiment inlelllgcntiy. The following reported conversation 
over the wlnjB between Boston and Portland, on the evening of Sept. 3d, will 
give an idea of the way in which they flianaged it : 

Boston (to Portland operator). — "Please cut off jour battery entirely 
ftom the lino 'for fifteen minutes." 

ForCand. — "'Will do so. Ilia tiow diaconneeted." 

Boston. — " Mine Is also disconnected, and we are working with the auroral 
current. How do you reeeivo my writing? " 

"Better than with oar batteries on. Current come* and toe* 
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BatloB. — " M7 cnrrent Is very strong at times, and we can work better 
wtthoat bntterle;. as iho nurom GOOms 10 nculrnlize nnd au^rmunt our bat- 
torioa altemntciv, making the current too stron;; at limes for our relay mas- 
nets. Snppose we work without batteries nliile WS nio affiH/tcd by tliia 
trouble ? " 

Portland. — " Very well. Shall I f;o ahead 

BoMoii. — "TOB. Go ahead." 

It would runher appear, from the observati rs 

that while the lights are streaming up the he re ro 

or electro-magnetie eurrenls passing over th ac 

according to a wrilor in the Allunllc Mogcut Dec mbc ra rc- 

quently equal in strength to a current procluc ry re 

Grove's cops. These follow tlie telojiraph ire 
tsr them; and the observations made upon lli ur 

anroral displays, show that the eaitti cDtrcn m 

ne(.'atlve and positive. First comes a stron oc 

nbit^ii gradually subsides, and Is Roeecedc 

average duration of each wave is about flft co po 

or tiie telegraph battery coirospond with th 

telegraph current is strengthened by them ; a po ed 

telegraphic current Is neutralized. 

This auroral display appears to have been wllnesseil from Cuba and 
Jamaica on the south, to an unknown distance beyond llie Canadas on the 
north; and from Great Britain, France, Germany, and Central Europe on 
the east, to Callfomia on the west. Capt. Howe, master of the ship Soulhera 
Crura, from Boston to San Francisco, also reports, that the display ofT Capo 
Horn, on the night of the ad of Septemlicr, was grand beyond dcseriptioii, 
— the whole heavens being of o deep blood, which color was rcfleeied in the 
ocean, upon which a fearful sea was running. 

Mr. B. V. Marsh, in a communication to the JournuJ of tlie Franklin 
Instilute, states, that IVora a comparison of a great numlier of obscr^'ations 
on the aurora of August 28tli, made in diiferent localities, the conclusion 
seems warranted, that the luminous horizontal curtain observed " was In the 
form of a ring, the centre of which was probably situated In or near the 
northern part of Davis' Straits — Its direction having t>een shown to bo 
nearly north-west from Enjjiand, a few degrees east of north from Philadel- 
phia, and north-east (torn California; that this ring was about forty-three 
miles from the earth, and that its width, previous to half-post nine o'clock, 
was aboat three hundred and flfteen miles; and furthermore, that from 
various points on its surface, arose splendidly Illuminated vertical columns 
several miles in diameter, and near six hundred miles high, and that these 
columns wore at ail times at very considerable distance from each other, one 
streamer for every five hundred square miles being more than euffldent to 
satlaiy all observations." 

REMARK ABLE METEORS. 

On the morning of the lUh of August, 1850, at 7 o'clock and 20 minutes, 
or thereabouts, ihormomeler 73', air still and the sun shining brightly, q 
meteoric body of great size and brilliancy was observed throughout a large 
portion of Western New England and Eastern New York, and which, explod- 
ing violently, threw down 10 the earth at least one fragment of its maas, in 
tlM yielHlty of Alhaoy, S. X. 
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Tbe main r>cu connected vplth tbit Interesting phenomenon, collected fh>m 
numerous and widely separated observers, are bs followa : By obaervere, 
{generally, north of Allmny, the meteor ia described as appearins in iho 
toulh-cast, at an clevatioti of from 45° to 00'; thence passed rapidly to tho 
south, and disappeared a little nest of south at an elevation of from IV to 
13'. Iia coarse, throughonl its visible range, vfas marked by a heavy train, 
or trail of smoke, which contlnncd viEiblc for some little time after the mctL'or 
itself had disappeared; and, at two or Ihrea points In Its coarse, large vol- 
umes of Braoke wore observed to form, as if the result of successive cxplo- 
eiuns. These volumes of smoke were noticed to be in a state of great a^- 
tatfon, and in size were compared to the cloud of smoke produced by the 
disrhar^ of a six-poander. 

To observers, generally, south of Albany (twenty miles distant, or more), 
the meteor was first seen in the north-east, and disappeared in the north- 
west, — a fact which indicates the path of the body to have been nearly coin- 
cident with the paratlel of Albany. 

A few momenta after Ibo disappearance of tha meteor, — the lapse of tlma 
bcin;j variously estimated, by differently located observers, at from thirty 
seconds to two minutes, — two or thi-eo loud and successive explosions or 
reports were heard, accompanied with prolonged echoes, and a violent con- 
cussion. These sounds have been compared by some to sharp and heavy 
peals of thunder, to (he report attending the explosion of a powder-mill, or 
Ktcam-lioiler, and also to the heavy rambling of carriages crossln;; ^ bridge. 
In the city of Troy, the concussion and jarring was sufflcienlly Intense to 
suggest, generally, the Idea of an earthquake; people walking the streets 
involuntarily stopped, and for a moment nearly every occupation wiis sus- 
pended. At SchaKhtieoke, N. T., and IJcnnlngton, Vt., where powder-mills 
are in operation, the report was referred to explosions at the works; and at 
the former place, when the manaf^ers of the works ascertained that no explo- 
sion of mills bad taken place, either in their own town or In Bennington, 
they at once concluded that a train of powdor-wagona, which started some 
hours previously for Troy, had blown up on the road, and messengers were 
at once despatched in search of information. At Eagle Bridge, on the Troy 
and Bennington Railroad, the concussion was forcible enough to jar the win- 
dows and shake the seats of a train of cars In motion. At Greenbush, oppo- 
site Albany, nnmbers of people rushed to the docks, under the supposition 
that a passing steamboat had exploded her boiler. The noise and concussion 
also appear to have been nollc&l, to ncnriy an equal extent, at points sixty 
miles east of the Hudson; while the whole area over which the sound is 
posltivel.v known to have been heard with distinctness, was upwards of two 
thousand square miles. 

The area of coantry, on the other hand, over whlth the meteor was seen, 
was, as might have been expected, much larger than the area over which the 
explosions were heard, being, at least, equal to six thousand square miles. 
Thus, observations were made upon it at Motrislown, Lamoile County, Ver- 
mont, — twenty-five miles north of Montpclier, — and at South Manchester, 
Connecticut, a point nearly two hundred miles south ; It was also 'observed 
at localities west of the Hudson River, and at various points fVom tlili-ty to 
sixty miles east of the Hudson. Within a radius of thirty miles north-east 
and south-east of Troy, it was probably observed by every person out of 
doors, who was at the time looking In the southerly direction; yet sncb is 
the unreliability of human testimony as regards natural phenomena, that 
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DO two observers con be foiincl to nsros as to manj importflnt partlculnrs, 
Eucli 03 uppaicnt size, pcrioil of visibility, dircdion, altitude, etc. 

Tliecatiinolosfonnoilof itSEizp arc esccodin^jtydiaereimot — Bomo observ- 
ers rompario^ it 10 tUe sun, or Ail] moon, and others to a sky-rocket, or tlio 
laminoua boll pnycctcd from a " Roman candle. " All n^cree, however, that 
lis appearance, even in full sunshine, was exceodinBly bi^ht and dazillns; tlie 
li^ht bcii)<; at tlio same titnc of a reddish color. So bright, indeed, was it at 
StmfTord, Vermont, — a locality nearly one htindrod miles north of the prol)- 
ablc point of explosion, — that Its distance was estimated as not exceeding a 
half a mile (Vom tho point of observation. 

A single fra;;iiien[ only of this meteor la positively known to have fnllcn. 
This was found in the to«-n of Bethlehem, Albany County, N. T., and at a 
point alKiut ten miles vest of the city of Albany. The clrcumstnnees con- 
nected with the phenomenon, as related by tho Illiterate Dutch farmer who 
noticed it, are as follows : Wbilo slnnding in the enclosare adjoinlni; his 
house, Ills attention, and that of his Rimily, were attracted by a loud sound 
overhead, which somewhat resembled Ihnndcr; and, a few monncnis after, a 
stone Einick the south-east sido of a wagon-house, and, iMunding olf, rolled 
into iho gross. A dog, lyin^ in the doorway, started up and ran to tho pluco 
wlicro tho stone rested. When picked up, immediately after, it was found 
to Ik quite warm, and possessed of a sulphurous odor. The (hii^ncnt in 
rinestion was small — about (he slze'of n pigeon's e^, and irregularly shaped. 
Nearly three-fourths of its superficies was covered with a blacit, non-lustron?, 
evidently fused crust, while the remainder prcaonted tho appearance of a 
frcih fracture, and was of a light^^jray color, and of a granular, or scml-crys- 
tnlHne te-iturc. Its composition was apparently silicious, and not mctallie. 
This specimen was Ijought by tho Rogonis of the State of Now Tori:, and is 
now deposited In the State Cabinet at Albany. Other A'agmenla arc reported 
to have fallen in tho vicinity of tho IIudBon; but careful inquiry has, thus 
far, failed to discover them. 

From tho abovofnctfl, it seema evident that the meteor of August 11th was 
of immense size, — probably of tons woiglit, — and that it exploded violently 
at no great distance alwvo tho surfaco of tho earth. 

It is an interesting subject of sjieculation, as to what became of tho other 
fragments; and alfO of what tho smoke so abundantly developed during its 
course was composed. — Editor. 

Meteor qfNov. 1501, 1859. — On the morning of Nov. J5lh, about nine and 
onC'half o'ciocli, a rcnutrkabli! meteor waa seen throughout South-cosiem 
New England, Southern New York, at numerous places in New Jersey, and 
nt Washington, D. C, and as far south as FroderlcksburR, Va. At all these 
places It appears to have been seen at the same instant of absolute time; 
and at all the stations north of New York the appearance was almost iden- 
tical, and the direction of the meteor was somewhat west of sonth. 

In a communication to SiBi'man's Jnurval, January 1800, Prof P.. Looinis 
Blvesrthc following summary of facts connected with tho phenomenon. 

"In New York and vicinity, tho meteor was so brilliant that, although 
the sun was unclouded and had an elevation of about twenty degrees above 
the horizon, the fln^h attracted tho attention of well-nigh every person who 
h:ippened at that time to ho looking nearly toward that part of the heavens. 
The apparent diameter of its held was somewhat less than that of tlie sun, 
and it hod an appendage like the tail of a comet, several degrees in length. - 
Its apparent path was nearly vertical, with a slight Inclination towards the 
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wpit ; snd the kniith of its Tisthio path wns varionstT estlmatciJ from 15" to 
a.'i^. Tlio onliro period of iii visiliHiij did not exceed one or two peconds. 
So "ound was heard nt New York which could rcafionably l>c OBOrihcd to 
the meteor. By takinc Iho mean of the estimates of several ot)seiTers, I 
h.ivG determined that the point of the horizon vrh^re the meteor vanished 
was about 9P ivest of soath." 

At Wasliin^rton, D. C., " the apparent |>ath of the meteor wns nearly per- 
pendit^ular to the horizon, and its point of disappearance was estimated to be 
four deprroea north of east. Thoao lines of direction, as olHervei] at Sew 
York and Woshinj^on, Intersect at a point a little north of Cape May ; and, 
inaamu^'h as at earh of thuse stations tho apparent path was nearly verticil, 
the arrual path must also have been nearly vcrticBl, and the meteor un- 
doubtedly struck tho earth at some point not very remote fl'om Cape May. 

"This conelDslon Is conHrmcd by tlie reports of the meteor fVotn New 
Jersey. The meteor was generally ol)served tlirougbout tho soitthcm part 
of that State, and was everywhere snccecded by a very reraorkablc explo- 
sion. At Beeseley'a Point, sitoated on the Allanilc Ocean, near lat. 39° SC, 
the course of the meteor is said to have been tlvm norcheasl to southwest. 
It was attended by a sodden Dash of light, and left behind a curling track 
of a smoky or light cloudy appearance, which soon vanished. About a 
minute after the flash, there was heard a scries of tcrriflc explosions, which 
were compared to the diaehurse of a thousand cannon. These explosions 
continued for one or two minutes; they were very sharp and distinct, and 
ahooli the windows and doors of the houKes. These noises occasioned con- 
siderable alarm, and by some were thought to have been produced by an 
earthquake. 

" From these facts It seems almoat certain that the meteor struck llie earth 
at a point a little north of Cape May. As no account of its discovery, how- 
ever, has been received, there is reason to apprehend that it may have de. 
scended into water, and probalily Into Delaware Bay. Analogy would lead 
us to condnde that this bclon^d to the class of iron meteors, of which we 
have numerous specimens In our cabinets. 

" Tho velocity of tills meteor was very extraordinary. It probably stmck 
the earth at a distance of one hundred and ten miles from Washington, and 
is said to have been first seen at an elevation of 45°. This would make tho 
leng^fh of Its visible path one hundred and ten miles, and it is said to have 
described this path in two seconds, giving a velocity of fifty-live miles per 
second, A small portion of this velocity (seven miles per second} may l*e 
ascribed to the earth's attraction, and another portion was due to the motioD 
of the earth In it^ orbit, for the earth was moving obliquely towards the me- 
teor; but there still remains an independent velocity nearly double the ve- 
locity of the earth in ita orbit. The path of the meteor In space could not 
therefore have been a circle with tho sun for Its centre; and the above ve- 
locity Is too great for any eltpae or even parabola; but such conclusions 
must bo received with caution on account of the imperfection of tho obser- 
vations ; tbr if we suppose the time of describing this path was three sec- 
onds, the independent velocity of the meteor would not have been much 
greater than that of tho onrth in its orbit." 

Besides this meteor, there is reason to bcllcvo that other luminous bodies 
fL'ii at different points on the morning of November IJlh, at about the time 
above spceiflcd. The master of a sloop on the Hudson, stales, In a commu- 
nication to the Neie York Trilnme, that a "ball of fire about as larRe aa ■ 
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man's hat, Btracl; the water off Fort Washincton, very dose to the vessel, 
nnJ disappeared with a hi^siii;; sound. A similar phenomenon was observed 
by the otfloers of a stenmlioiit on the Hudson ncnr Albany. At New Bed- 
ford, four or five luminous bodies were oliserved to strike Iho water of the 
harbor, at ihe same time, at as many different points. 

On tile Eubseqacnt day, Nov. IClh, n curious phenomenon ivaa notieed by 
Edwnrd L. Jli^sins, of East Killingly, Conn., and it; tbos described by him, 
in a commnnicalion to the New York Evening Post: 

" On the afternoon of Nov. 16lh, about throe o'clock, I was walkins (Vom 
the mill (in Kllllnt;ly) to Ihc post-offlee. The day was cloudy, and a mist 
was slowly settliiis over the hilla which skirt the horizon. A slight drizzlln^r 
rnin was falling, and I hadJ^^it opened my umhrclla. wlien I was astonished 
by a loud wbizzinR noise, somewhat like that produced by a aky-rocket on 
Its Ignition. I turned my nmbrclln aside, and looked up, when I perceived a 
phenomenon that verj' much snrprlacd, and I may sny, awed me. Out of 
the mist, fVom tho hill-top, a hright band of H.ime seemed approochins that 
part of Che upper Qlr under which I stood, and for quite a distance on ciclicr 
side the mist was illumined by tho liglit; but Iho centre of the luminosity 
was intensely brilliant, and very rapid In its motion. In a Ibw seconds it 
w.is above my head, and, to my intense disgust, not very Sir above it either; 
and I was enveloped In a sheet of milky-white light, and l)Ocame sensible 
of a very noisome smell, something between that of very coarse bumiuft 
brimstone and sour garlic. I followed with my eyes the course of tho centra 
of the bed of light, which passed just ol)ove the mill, and dosciibing a para- 
bola, desrended to the earth, with a terrific explaslon, about half a mile off. 
Business Intervening, it was an hour and more before I could go In scartli of 
tho exploded aerolite; and when I reached the spot where I had observoil it 
fall, I was petrified with astonishment to perceive no trace whatever of its 
presence." 

OH THE 8F0T8 05 THE SUN. 

Father SecchI, of the Obserralory at Rome, has recently published his 
rese I ih ts upon the sun's disk. He commences by supporting 

y Wilson, according la whom Ihe feebler light of 
a: at least partly on the different angles of the sur- 

m g t. He says "at least partly," because wo must 

m ce striated formation of tho edges of the spots, or 

m w established. Closer observation, aided by more 

nim ts has proved that the penumhrte are composed of 
re laments, whose litlht equals that of Che luminous 

pL ot ^here; but in consequence of the black lines which 

m effect is that of holf-llnts. Powerl\il instruments 

r Secchi to discover in the darker portion of tlie 
r>o m tra pare lis, 10 l*hich he gives Ihe name of drrl, or clouds. 
He attributes them to some irruption of luminous matter having the fila- 
mentous aspect of tho penumbra. Wilson's theorj- supposes a real depres- 
sion of level In the solar spots, and Father Secchi has accordingly attempted 
10 measure this depression, and has arrived at the conclusion that the solar 
photosphere does not exceed half, or even one-third, of the earth's diameter 
in thickness. This would give a depth equal at most to the Iwo-hnndrcdth 
of the sun's dlameler; but, notwithstanding the smallncns of this estimate, 
Secchi belierea b« Is not nu' fVom the truth, and he holds the frequent dto- 
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raptlon of the luminous envelope to be itself an evidence of its ramparallTe 
thinnesfl. Ho confiiJcre that the fttculo are only the crests of parts of the 
photosphere which are elevated above Iho ((encral level. Accordfnjc to this 
hypothesis, the faoulie are only more luminous relatively to the darker por- 
tions near Ihe edfte of tiie solar disk. Furthermore, lie has nrrive^at the 
conclusion that tbe penumbra of a spot near the eenire, seen with n feeble 
power, docs not appear In rcntily to bo blacker than the portionE of the lUf k 
near tlie cil^c, the light Trom which is little more than half that of the bril- 
liant central parts. From this ha Infers that the lower strata of the ?ular 
atmosphere must exert an enormous power of absorption, and produce a 
greni diminnllon of Il;;ht In the Interior of the cnvity formed by the piioto- 
gphero. Lastly, Father Secchi has established, in a manner safLifactory (o 
himi^eir, from dranrinj^a of tho positions and fbrm of numerous Rpots, tbnt 
Iho grenier number of Ihe fiicalta show themselvrs in the regions wliero tho 
spots nppcar, namely, alnre and below the equatorial zone. There is, 
thcieTorc, reason lo snpposc, that, compared with the tropical regions, the 
solar equator ei^oya a dc;^e of calm similar to that which exists In the 
corresponding part of the terrestrial atmosphere. This latter fact agrees 
admlmbly with llie observations of Carrin;iton, who was [he first to notice 
the motion, in opposite directions, of the spots situated above and below the 
solar equnior. Father Sei-ehi considers thai the itifluonceof the spots is 
towards raisintr the tcmperatuie of the earth. 

MAXWELL'S THEORY OF SATURN'S EINGS. 

Prof. Maxwell, of Ensland, in a recent treatise on the stability of tho 
motion of Saturn's rtn;:s. wliich gained the Adams prize at Cnmbridfre In 
18X. gives us the following ns Iho result of his invcstigalions of the subject: 

" Tho result of tlie mechanical theory is, that tho only system of ringB 
which con exist is one composed of an indeitniie number of unconneeii^ 
particles revolvlnit round tbe planet with different velocities, acconlln'; to 
their respective distances. These particles may be airanged in aeries of 
narrow rings, or they may move throu|];h each other irregularly. We are 
not able to aacertain by observation the constitution of the two outer divis- 
ions of the system of riuffs ; but th(#inner rinj; is certainly transparent, for 
the limh of Salum has been ohserA'ed through It. It Is also certain that, 
though the space occupied by the ring is transparent. It is not through the 
material parts of it that Sutum was seen, for his limb was observed without 
distortion ; which shows that there was no refraction, and therefore that the 
rays did not pass throujth a medium at nil, but between the solid or liquid 
particles of which tho ring is composed. Here, then, we have an optical 
argument in favor of tho theory of independent particles ae the material of 
tho rings. The two outer rinpa may be of the same nature, hut so ex- 
ceedingly rare that a ray of light can pass through the whole thickness 
without eueoanterinii; one of the particlea." 
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OF PERSONS EMINENT IN SCIENCE. I86B. 

Aleoft, W. A.,a mll-kaowii Ani«rlMa writer on hmltb, phplologf , «lo. 

Bmrntt, Dr. John P., t naturalist and acientlflc BgrlenlturiEt, of Sontb Carolina. 

UODd, WilJiam C, a dlsUogulsbed American aitronomer. 

Brotltrlp, William Jobn, an emiaeDl Engtlab naturaligt. 

Brunei, Isambanl K., Ibe Englisb engineer. 

Brun-Rol let, a Sardinian explorer of Eaalem Africa; died at Kartoum, on bli 
return from tlie interior. 

Cagslard de ta Tour, an eminent FiCDch obemiit 

Darli, Dr. James B., of Sonlh Carolina, an eminent agriSDltiiriM and uatunllal. 

Dibtrleb. Dr., a distingiOslwd German pathologiat. 

DIrlctilel Lejune, an eminent tierman mathematician, niccegsor to Gann, at Got- 
tlngen. 

E3\tu, William H., an Amerioan obemist. 

Grallich, Prof. , an eminent mineraloglel, of Vienna. 

Menfrey,Praf. Artbur, a leading Eaglkh boUnlatand natnralU. 

Bomfietd, Dr., a botaniBt, well known from bia reseaclua in Jara. 

Hnmboldl, AleiuDder Ton. 

Hunt, Waller, a well-known American inventor. 

Jelaoblcb Baron, Ban of Croatia, well known aa a military oommander, but alio 
•aatkllfnlchemlK. 

Jolinaon, Hannel, aatronomer of tlie Sadctlflb Obierratory, Eng. 

Lardner, Dr. Dion^iine, the well-known ecientifle aulbor- 

Laaialgne, U.,an eminent French ohemiat, lijimerlf editor of tbe Jownal di 

Otmii NUdicdlt. 

Loftna, Keunet, aislBtant in tba geological enrvey of Brltieb India, and well known 
tor bis researeheiat Babylon. 

Uatber, William W., an AnHrican goologlal. 

yitcbeVI, D., an Engliab uatur«IIM, late Seoretarr of tbe Zoslogleal Sooletf. 

Uotle]', Ur., an English engineer and naturallal, killed bf the natlrea of Borneo. 

Niobol, Prof. J. P., Profetuor of Astronomy in tbs Unlreraity of Glaigow, and 
a well-known anlbor of aatronomloal works. 

Nuttall, Dr. Tbomaa, ben known u an omitbologist. 

Olnulead, Denison, Profeetor of Natoral Fbiloeopby, TaleCollag*. 

HiTter, Carl, tbe dIeUDguIshed geographer. 

SOBlwirBin, U. E., adiatingulsbed Trencb cbemM andpbysicM. 

Hleveneon, Robert, the well-known Englisb engineer. 

Stewart, Jimee, of N. Y., inventor of tbe eeraphine, type-casting machine, ets. 

Taylor, Bichard, for many yean editor of the London E. and D. Fblloeophloal 
Kngaiiiie. 

Tully, Dr. William, a well-known writer on maleria-mediei. 

Walker. Jobn, a gcotch cbemisl. inventor of the lucller match. 

Welsh. Jobn. an EngliEh phytlciw, Bnperlntendent of the Kaw Oboerralorr. 

WIIeoii, Dr. George, Prol^aaor of Tecbnotogy In the Unlrerdty of Edlnborgh, 
and a popDlar ecientiflc author. 

Wrlgbt, E. G., an Eugliab cbemial, originator of tba oaa of fulminating dmkhuj 
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AgMgii,Un. FiffltLeHoniiiiKiitarHl HiBlDiy. BobIdd: Utile ft Brown. 

Anlisetl, ThODUs, U. D: TJie Munulicture of rbotogtulo or Uydra-Ctibon Oils. 
Bvo. pp. 144. D. Appleton ii Co., N. Y. Sl.Tfi. 

Balrd. Spencer P. CUalogue oi Amuricaa Birdi, ctakfly in llie Hoseum of tba 
Sinitbuonian tnstJtuilon. 

Banliolomsw, W. N. LlnenrrempseUTe Eiplniued. B<ietaD: Sbepard, Clark ft Co. 

BlDiiey, W. U. Tbe Terrratrlal Air-breatbiHK Halloaca of tlie United SlatH and 
(ni«ceol TerriloriM. 4to. pp.207. K-OO. Weitermann, N. Y. 

Bl>b«, William r. UlnlngMagaiineaDd JoumalorGeology. Sew Series. Kew 
Tork.U.H. Newton Fab. 9500perBDnum. 

Bllun. Leroy J. rraotlCBl CompHUlon for ttae Tin, Sheet IroD, iDd Copper Smitb. 
Detroit: Bamee, Freneli& Way. sl.OO. 

Bmnnow. F. Dr. Tablea of Victoria, computed with regard Co tbe FerturbatloDS 
of Jupiter and Saturn. M. Y. Weeiermann. 

Tbe Canadian Kaiurallst and Geologiat, and Proceedings of tbe Hatnral Hlstorr 
Society ofjilontreil. Vo1s.l.S,3. Uontrell, 1857-58. tlOM- 

Coen, U. C. TlreArt ofHandralling. F. Coep, WheeUnR, Va. MOO. 

Daiton, John C. Jr. A Treatiae on Human rhjalology, designed for tbe dm of 
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